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DRENAL insufficiency, although uncommon 
in infants, appears to be a definite clinical 
entity when associated with congenital adrenal 
hyperplasia. Recent reports in the pediatric lit- 
erature attest to the probability that this syndrome 
occurs more frequently than has been previously 
supposed and indicate that the diagnosis is often 
overlooked.':? It is significant that even in the 
cases that have been recognized the primary diag- 
nosis was invariably pyloric stenosis or some other 
type of gastrointestinal disorder.“ · In none of the 
reported cases were the cardiac abnormalities in- 
cident to hyperpotassemia a striking feature. This 
paper deals with 3 children born to a healthy 
mother in successive years, all of whom died early 
in infancy with features suggestive of adrenal in- 
sufficiency. In 2 of the infants marked abnormality 
of cardiac rhythm was the dominant feature, and 
in the child carefully studied the electrocardio- 
graphic changes were shown to be the result of 
elevation of serum potassium. 


Case Reports 


Case 1. The first child, born in 1946, was considered to 
be a boy. The birth weight was 6 pounds, 9 ounces, and 
the infant appeared normal except for “hypospadias and 
undescended testes.” Frequent vomiting — soon after 
birth, marked dehydration ensued, and death occurred on 
the * day 7 life. The 2 1 that the infant was 
very limp and gray prior to death. No autopsy was 
formed. The attending pediatrician, who considered 8 
cause of death to be intestinal obstruction, recalled that 
there was some question about the sex of the child at the 
time of delivery. In view of the clinical and laboratory find- 
ings in later siblings it is reasonable to assume that this child 
was a female pseudohermaphrodite. 


Cass 2. The second child, a 
1947. The birth weight was 6 pou s, 844 ounces; the head 
measured 35.5 cm., the chest 31 cm., and the length 50 cm. 
The anterior fontanel measured 4 and the posterior 2 finger- 
breadths; all the sutures were widely separated. For the 
first few days of life the course was uneventful except for 

nal episodes of regurgitation, and when discharged 


„ was born at term in 
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from the 1 6 days after birth the patient was in ap- 
parent good health Two days later he began to regurgitate 

with each feeding, and soon thereafter persistent vomiting 
began. At this time he was found to be very ill, with bluish- 
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Figure 1. Electrocardiograms in Case 2, on Admission to the 
Hospital (A), after the Administration of Hartmann’s Solution 
(B) and Twenty-Four Hours C). 


gray skin, severe dehydration and marked generalized hy- 
potonicity. The heart rate was 60 and the cardiac rhythm 
w i , but no murmurs were audible. Con- 
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Ficure 2. Electrocardiograms in Case 3, on Admission to the 
Hospital (A), Parenteral Administration of Fluids (B) 
and after Discontinuance of Calcium Therapy (C). 


* 
8 hours later showed a rate of 85 minute and a pattern 
interpreted as left-bundle-branch block and partial auriculo- 
ventricular block (Fig. 18). A cardiac consultant started 
the child on atropine sulfate; a third electrocardiogram taken 
24 hours after admission a rate of 90 with numerous 
ventricular beats frequently occurring in pairs (Fig. IC). 
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Quinidine, 30 mg. (14 gr.), was given. Two hours later two 
or three 11, convulsions lasting about 20 minutes 
. The cardiac rate remained at about 84, but the 
rhythm was less irregular. About 40 hours after admission 
the respirations became irregular, constant generalized twitch- 
ings became prominent, and soon thereafter the patient died. 
Autopsy revealed no obvious cause of death. The thymus 
weigh gm. and appeared normal. The heart weighed 20 
gm.» measured 5.5 by 4.0 cm. and was normal in structure. 
e adrenal glands were considered to grossly normal 
but were not weighed. The genitalia were normal. r 
studies revealed epithelioendothelial proliferation of the 
leptomeninges, with congestion and some edema. In a few 
areas of the white matter there was a diffuse inflammatory 
reaction, with some perivascular cuffing. The kidneys were 
normal. No sections were taken of the adrenal glands. The 
pathologic diagnosis was encephalitis, and the clinical picture 
was believed to be the result of an intra-uterine iniection. 
The possibility of toxoplasmosis was entertained, but ex- 
amination of the mother’s b revealed no neutralizing 
bodies for toxoplasma. 


Case 3. The third child, a full-term boy, was born in 
1948. The birth weight was 6 pounds, 12 ounces; the head 
measured 36 cm., the chest 20 cm., and the length 51 cm. 
Although his color at birth was good, the patient appeared 
drowsy and showed a marked generalized hypotonicity. He 
was placed on a Similac formula, but projectile vomiting 
followed each feeding. Vomiting lessened after the sub- 
stitution of glucose feedings, and, although he remained 
drowsy, the sucking reflex was strong and feedings were taken 
eagerly. Subcutaneous administration of 5 per cent glucose 
in saline solution resulted in some improvement, and when 
breast milk from the milk bank was offered an occasional 
feeding was retained. Increase of the oral intake of glucose 
and saline solution effected improvement, most of the oral 
feedings were retained, and it became possible to discontinue 
the parenteral administration of fluids. He was discharged 
from the hospital at 1 month on a Similac formula 
and, although some hypotonicity was still present, his general 


condition was 

Two days after disch he began to have loose stools, 
refused feedings and cried a great deal. Physical examina- 
tion showed dehydration and abdominal distention. On the 
following day the stools increased in frequency, and vomiting 
— was extremely dehydrated and ashen gray. The 
heart rate was 40, the rhythm was coarsely irregular, and a 
loud systolic murmur was heard over the base of the heart. 
He was immediately hospitalized, and parenteral adminis- 
tration of one-sixth molar lactate solution was started. After 
the administration of 100 cc. of fluid an electrocardiogram 
was taken (Fig. 24). The heart rate was 58 per minute, and 
the interpretation was auricular fibrillation with periods of 
complete heart block. After the administration of molar 
lactate solution, 70 cc. of plasma and 40 cc. of 5 per cent glu- 
cose in saline solution, there was moderate clinical improve- 
ment. A second electrocardiogram taken 24 hours after 
admission showed a cardiac rate of 167 per minute and was 
interpreted as being essentially normal (Fig. 2B) — later 
review, however, revealed a definite hyperpotassemic effect. 
Serum taken on the following morning was reported as show- 
ing 8 milliequiv. per liter of potassium and 132 mg. per 100 
cc. of nonprotein nitrogen. Improvement continued with 
the administration of large amounts of glucose and saline 
solution. Because of the presence of frequent twitchings, 
the serum calcium level was determined; this was normal, 
but the administration of calcium gluconate resulted in dis- 
appearance of the signs of neuromuscular excitability. The 
calcium gluconate was continued for 6 days. After the dru 
was stopped the heart rate became much slower, with mark 
sinus arrhythmia; the T waves in all the V leads were up- 
right and peaked (Fig. 2C). A good response followed an 
increase of sodium chloride intake. 

For the next 144 months the patient was continued on | 
glucose and saline solution by mouth, and, because the high 
serum potassium suggested adrenal insufficiency, he was 
given 1 cc. of adrenocortical extract daily. Although he was 
maintained in fairly satisfactory condition, the weakness and 
lassitude persisted, adequate hydration was never accom- 
plished, and there was very little gainin weight. On one oc- 
casion a mild upper respiratory infection was accompanied 
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4 loss of weight, vomiting and marked dehydration. It was 
also noted that the procedure of withdrawal of b for 
diagnostic purposes resulted in severe collapse, which neces- 
sitated transfusion and the administration of large amounts 
of saline solution. 

When the patient was 3 months of age the continuing lack 
of an adequate response to supportive therapy indicated 
that he was suffering from other than a temporary adrenal 
insufficiency, and a more complete investigation was con- 
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tinued. Again there was an excellent response to the use of 
desoxycorticosterone, and the drug was continued in doses 
of 2 mg. a day. During this period of study the urinary 17- 
ketosteroid excretion was found to be 2.7, 3.1, 2.9* and 4.5* 
mg. per 24 hours, and the Il-oxysteroid excretion 0.0* and 
0.04" mg. On one occasion the eosinophil count was followed 
before and after the traumatic stimulus of blood withdrawal. 
Although there was a severe reaction to this stimulus, there 
was no significant fall in the eosinophils, which ranged from 
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Ficure 3. Clinical Course and Laboratory Data during the Second Hospital Ad- 
mission in Case 3. 


sidered desirable. At that time only fragmentary knowledge 
concerning the first child was available, and the two pos- 
sibilities considered were a type of “salt-losing” renal dis- 
order and adrenal insufficiency. Blood studies revealed ele- 
vation of potassium and depression of sodium and chloride. 
The administration of 1.0 mg. a day of desoxycorticosterone 
acetate resulted in dramatic improvement both clinically 
and chemically. Cessation of desoxycorticosterone therapy 
was followed by lassitude, marked generalized hypotonicity, 
vomiting, cessation of the steady weight gain and marked 
imbalance of the serum electrolytes, even though the ad- 
ministration of supplementary sodium chloride was con- 


600 to 700 per cubic millimeter. The fasting blood sugar 
was 76 mg. per 100 cc. of venous blood. 

At the age of 414 months the patient had improved to such 
a degree that discharge was considered. At this time he was 
taken on the solarium, received a mild sunburn and began 
to vomit. Despite the administration of large amounts of 
saline and glucose solution dehydration became apparent 
and the heart rate increased. On the 2nd day after the ex- 
posure to the sun he was found dead in his crib. Graphic 
illustration of the patient’s course and the salient laboratory 
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features — 2 in Figure 3, and the metabolic data 
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Discussion - 

Adrenal failure is relatively infrequent in children 


view of the 
of a normal 


| gland -of a child of the same age. Microscopical ex- 
amination of the glands disclosed, in association with the 
marked cortical thickening, a striking increase in convolu- 
tions, nearly complete involution of the reticul 

absence of a definable zona g 


ings were fatty infiltration of the liver, mesenteric ade 


disease is rare during infancy. Jaudon* has ad- 
vanced the idea that temporary absence or low 
supply of the desoxycorticosterone-like fraction of 
the adrenal glands may occur in early infancy. This 


nd condition is readily amenable to treatment with 
nop- 


salt or adrenocortical hormone, and in the reported 
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cases therapy could eventually have been dis- 
continued. Although Fanconi and Landolt’ be- 
lieve that their observations lend some support to 
this concept, other authorities do not unreservedly 
accept Jaudon’s evidence for adrenal insufficiency 
in these infants.* In a review of neonatal emergen- 
cies, Robertsꝰ includes a brief history of 3 male 
infants in one family, all of whom showed evi- 
dence of adrenal i i soon after birth. 
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Death occurred in all cases, but 1 child was main- 
tained for six months by means of sodium chloride 
and adrenocortical extract. Although this history 
strongly suggests the possibility of congenital 
adrenal hyperplasia, the adrenal glands were said 
to be markedly hypoplastic. Other well studied 
cases of unequivocal adrenal insufficiency in early 
life have shown in most cases the syndrome under 
discussion. 

During the past ten years there have been several 
reports of adrenal failure associated with marked 
hyperplasia of the adrenal cortex. This condition 
was clarified at about the same time by two groups 
of observers, 10. 1 and 20 cases have been reported 
since 1940, 9 in females and 11 in males. Prior to 
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the last decade there appeared a number of reports 
dealing with infants of both sexes who died early 
in life and whose adrenal glands were markedly 
enlarged. Several such cases are included in Jaudon’s 
review of adrenocortical failure in children.“ If 
one includes probable cases of this syndrome not 
included in Jaudon’s report, as well as the cases 
studied since 1946, it may be roughly estimated 
that approximately 40 cases have been seen, these 
being fairly equally divided with respect to sex. 
Undoubtedly, these few cases are but a small frac- 
tion of those that have occurred. 

Genital abnormalities noted at birth are not 
uncommon. Although the majority of such ana- 
tomic abnormalities are on the basis of genetic in- 
fluences, a portion are the result of hormonal in- 


Ficure 6. Photomicrograph of the Adrenal Cortex in Case 3 

(A) Compared with that of an Infant of the Same Age (B). 

Note that whereas the entire adrenal cortex is easily shown in 

the normal case, only a portion of the cortex can be visualized 

in the patient with adrenal hyperplasia; the same magnifica- 

tion was used on each section, and there appears to be some hy- 
pertrophy of the cortical cells in A. 


terference with the normal development of the 
fetal genital tract. Wilkins has discussed the 
problem of intersexes in detail and has pointed out 
that although a hormonal imbalance leads to a rather 
uniform abnormality, intersexuality of genetic 
origin may result in many different bizarre com- 
binations of male and female differentiation. In 
the hormonal group of intersexes the presumed 
disorder is overproduction of androgenic hormone, 
usually by the adrenal cortex. In other words, this 
condition can be considered as a type of adreno- 
genital syndrome with two important variations: 
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onset prior to birth, and frequency of occurrence 
of insufficiency of the nonandrogenic component 
of the adrenal cortex. The effect of overproduction 
of an androgenic hormone is dependent not only 
on the age but also on the sex of the fetus. In fe- 
males there is a type of pseudohermaphroditism 
with a hypertrophied phallus, a persistent urogenital 
sinus and infantile vagina, uterus and tubes. If 
the infant survives, there are added the masculiniz- 
ing features ordinarily associated with the post- 
natal adrenogenital syndrome. In males genital 
changes are along isosexual lines and therefore much 
less striking. At birth there is usually no apparent 


Ficure 7. High-Power Photomicrograph of the Outer 
the Adrenal Cortex, Demonstrating Absenc 2 10 a Definable 
Glomerulosa in the Patient with Adre 
(A) As Compared with the Normal ( 


Lack of normal formation of cords in the zona 1 is also 
seen in 


genital abnormality, but as development progresses 
genital growth becomes excessive, and other signs 
of premature virilization may occur to give the 
clinical picture known as macrogenitosomia praecox. 
The true nature of these abnormalities is often 
overlooked. In the female sex a diagnosis of hy- 
pospadias and undescended testes may be con- 
sidered, as in Case 1, since under androgenic stimu- 
lation the labia majora may come to resemble a 
partially developed scrotum. The occurrence of 
symptoms of adrenal failure or signs of precocious 
virilization should correct the sex in the mind of 
the observer. In males the absence of any genital 
abnormality militates against the suspicion of an 
adrenogenital disorder, and even after the occur- 
rence of evidence of adrenal failure the true nature 
of the disease may not be suspected. 

The nature of the imbalance in this type of 
adrenogenital disturbance has not been completely 
clarified and the basic cause is unknown, but a 
number of features occur with consistent frequency. 
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The condition is familial and affects the siblings of 
both sexes, although there may be normal siblings 
in the same family. Both macrogenitosomia praecox 
and pseudohermaphroditism may occur in the same” 
family, and a history of genital abnormalities in 
siblings is of great value when a male infant shows 
a poorly defined illness. Except in the cases re- 
ported by Van Beek“ and by Orel" there has been 
no unusual incidence of other congenital anomalies 
in either the affected children or the normal siblings. 
Evans'® described a case of female pseudohermaph- 
roditism with an associated horseshoe kidney, 
but such a renal defect has not been noted in other 
cases. Although the condition is more common in 
females, adrenal failure is much more frequent in 
males. Wilkins“ stated that, up to 1946, of 83 
cases of female p aphroditism due to 
congenital adrenal hyperplasia cortical insufficiency 
is known to have occurred in only 6, whereas of 16 
males with fetal hyperplasia of the adrenal glands, 
10 had severe adrenal failure early in life. All pa- 
tients have had adrenal hyperplasia as differenti- 
ated from the postnatal adrenogenital syndrome, 
which in the first ten years of life is invariably due 
to tumor. In no case in which the adrenogenital 
syndrome occurred after birth has adrenal failure 
been known to occur. 

The clinical and laboratory features of fetal 
adrenal hyperplasia are strongly in favor of the 
concept that the adrenal cortex can produce at 
least three types of hormones — that is, androgenic, 
desoxycorticosterone-like and gluconeogenic. The 
primary disturbance consists of excessive secretion 
of an androgenic hormone. There is some evidence 
that the reticular zone of the adrenal gland is con- 
cerned with the production of a masculinizing sex 
hormone.“ Blackman" studied the adrenal glands 
in 9 cases of the adrenogenital syndrome, including 
3 with fetal hyperplasia and cortical insufficiency, 
and concluded that there was hypertrophy of the 
reticular zone. This type of change has suggested 
to many observers that there may be a secondary 
mechanical impairment of the zona fasciculata and 
zona glomerulosa, which presumably secrete other 
adrenal steroids. In the case of Wilkins, Fleischmann 
and Howard!® such encroachment by the reticular™ 
zone was demonstrated. Many features of adrenal 
insufficiency suggest that the deficiency is pri- 
marily of the hormone that controls electrolytes. 
Holding to the concept that the desoxy-like factor 
is mechanically suppressed, it is difficult to under- 
stand why the glyconeogenic factor should be 
spared, since all evidence suggests that the outer 
portion of the cortex, the zona glomerulosa, secretes 
the electrolyte controlling principle, o whereas the 
zona fasciculata, which is between the glomerulosa 
and reticularis, is primarily concerned in secreting 
the glyconeogenic (“S”) hormone.“ Because they 
have found that the II-oxysteroid excretion was 
normal or increased in 2 cases of macrogenitosomia 
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praecox with an Addisonian picture, Wilkins and 
Lewis'* suggest that the theory of mechanical sup- 
pression is not too valid and advance two alterna- 
tive ideas: that androgenic hormone is increased, 
the glyconeogenic hormone is slightly increased, and 
the salt retaining hormone is specifically decreased; 
or that both the androgenic and glyconeogenic 
hormones are increased, sodium chloride loss being 
the result of an abnormal glyconeogenic hormone. 
The absence of urinary II-oxysteroids in Case 3 
tends to negate these theories, but the histologic 
picture of the adrenal glands offers no support for 
the idea that there is encroachment on the outer 
zones of the adrenal cortex. 

One of the most important functions of the adreno- 
cortical secretion is the control of the electrolytes, 
which is mediated in large part by a steroid hormone 
similar to, if not identical with, the synthetic steroid 
desoxycorticosterone. In the absence of this hor- 
mone there is depletion of body sodium and in- 
crease in serum potassium. Administration of 
desoxy cor one results in sodium retention 
and loss of potassium. It has been generally ac- 
cepted that the major action of the electrolyte- 
controlling hormone is on the kidney, decreasing 
the excretion of sodium and increasing that of po- 
tassium. There is no clear-cut evidence of whether 
both electrolytes are directly affected or whether 
the shift of one is a reflection of distinct changes in 
reabsorption of the other. Recently, Barnett and 
McNamara* studied a child with adrenocortical 
insufficiency of the type under discussion and came 
to the conclusion that the effect of desoxycortico- 
sterone on potassium metabolism was mediated 
through shifts of potassium between intracellular 
and extracellular compartments. These observa- 
tions may be unique in this specific type of adrenal 
disorder, explicable on the basis of the presence of 
excessive androgenic or abnormal glyconeogenic 
hormones. An alternative explanation is that sodium 
excretion was affected by the desoxycorticosterone, 
changes in potassium being secondary. It may be 
noted that in Case 3 withdrawal and administra- 
tion of desoxycorticosterone resulted in significant 
changes in urinary sodium, but did not materially 
affect the excretion of potassium (Fig. 4). 

The basic cause of the fetal hypertrophy of the 
adrenal glands is unknown. There is no evidence 
of an increase in pituitary tropic hormones, no his- 
tory in reported cases of administration of exces- 
sive amounts of male or female steroid hormones 
during pregnancy and no known hormonal imbal- 
ance of the parents. The father of our patients 
excreted 12.5 mg. of 17-ketosteroids in twenty- 
four hours, and the mother excreted 7.0 mg. The 
presence of cells in the testes that closely resembled 
those seen in the adrenal cortex has been reported 
in 2 cases of congenital hyperplasia.““ 2 This 
finding might suggest a basic defect in embryologic 
development but could also be the result of ab- 
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normal or excessive pituitary stimulation. It is 
equally impossible to offer any valid explanation 
of why adrenal failure should occur in only a por- 
tion of the cases of congenital adrenal hyperplasia 
or why males should be so prone to develop an 
Addisonian picture. 

The clinical features of this syndrome, which 
have been described in detail by a number of 
authors!: 10. 12. 28, 26 are not greatly at variance with 
the symptoms of adrenal failure in adults. In a 
female the presence of pseudohermaphroditism is 
a leading diagnostic clue, but in males genital ab- 
normalities are not ordinarily present at the time 
of onset of symptoms of adrenal insufficiency. A 
history of pseudohermaphroditism in siblings, how- 
ever, is very important to rule out in any male 
infant with a bizarre clinical picture and dehydra- 
tion. Pigmentation of the skin, a classic finding 
in adults with Addison’s disease, is usually not seen 
unless supportive and hormonal therapy enables 
the infant to live for a few months. The great ma- 
jority of the patients studied have shown symptoms 
suggestive of pyloric stenosis or some other type of 
intestinal obstruction, and such a diagnosis is usually 
considered first. Early symptoms include regurgi- 
tation, occasional vomiting and failure to gain 
weight. Diarrhea often occurs, although usually 
not to a severe degree, but eventually as the vomit- 
ing increases in severity very marked dehydration 
ensues. Hypotonicity of severe degree occurred in 
all our patients, and it is possible that the marked 
hyperkaliemia was a factor in decreasing muscular 
tone. Administration of large amounts of sodium 
chloride will ordinarily maintain the infant, and 
a dramatic response follows the administration of 
desoxycorticosterone acetate. Fluid balance is much 
more unstable in infants than in older children, and 
consequently marked changes in fluid equilibrium 
take place within short periods. The serum sodium, 
carbon dioxide combining power and chloride are 
depressed, whereas the serum potassium and non- 
protein nitrogen are elevated. It has been pointed 
out!. 1s that the fasting blood sugar is not or- 
dinarily depressed, and this observation has been 
used as an argument in favor of the concept that the 
glyconeogenic (“‘S’”) hormone is not deficient. (It 
should be noted, however, that, although the case 
reported by Butler and his associates" never showed 
hypoglycemia, the glucose tolerance curve was flat.) 
The absence of urinary 1l-oxysteroids, the failure 
of peripheral eosinophils to decrease in the face of 
critical illness and the sudden death in Case 3, 
together with Tepper'sꝰ finding of lack of response 
to adrenocorticotrophic hormone in his case, sug- 
gest that in certain patients the glyconeogenic, as 
well as the electrolyte-controlling hormones, may 
be deficient. Ruling out “S-hormone” deficiency 
on the basis of absence of obvious hypoglycemia 
is not a safe policy. Urinary 17-ketosteroid excre- 
tion in children under two years of age with con- 
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genital adrenal hyperplasia is increased but does 
not usually exceed 2.5 to 3.0 mg. a day, which is a 
very high level for infants. An increase in excretion 
of 17-ketosteroids is the salient laboratory feature 
of this syndrome and in male infants is necessary 
for diagnosis. 

Many severe postnatal illnesses, including py- 
loric obstruction, other types of intestinal obstruc- 
tion, infantile diarrhea and severe feeding problems, 
may closely mimic the symptoms of adrenal in- 
sufficiency. In all these conditions a norma! or low 
serum potassium is to be expected, and consequently 
a determination of serum potassium or even elec- 
trocardiographic tracings should, in the absence of 
readily available hormone studies, be of great help 
in establishing a diagnosis of adrenal failure. Other 
conditions that might elevate the serum potassium, 
such as massive hemolytic reactions, marked tissue 
trauma, uremia and severe asphyxia, should be 
readily identified. Theoretically, the only really 
confusing possibility is the existence of a congenital 
renal defect leading to loss of sodium from the 
body, but a therapeutic trial of desoxycortico- 
sterone should enable clarification of this remote 
possibility. Increase in serum potassium has been 
demonstrated in a number of cases of this syndrome, 
and, when looked for, electrocardiographic changes 
have been found.“. *. % Because of the extremely 
unstable nature of the electrolyte balance in in- 
fants, changes in serum potassium invariably occur 
and are often of sufficient degree to allow use of 
the electrocardiogram as a valuable diagnostic 
measure. 

Increasing interest in the cardiotoxic effects of 
elevated serum potassium has led to a number of 
excellent articles on the subject.2*** Finch has 
presented data of his own and some taken from the 
literature to show a fairly good correlation between 
increasing serum potassium levels and increasingly 
marked electrocardiographic changes. In order of 
development as the serum potassium rises from 
6.0 to 10.5 milliequiv. per liter, elevation of the T 
wave, depression of the ST segment, auricular 
standstill, increased spread of QRS complexes and 
finally a completely abnormal biphasic curve occur. 
Other changes may take place, such as increased 
PR and QT segments, decreased amplitude of the 
R wave and increase of the S wave. In some cases 
there are changes in the T wave or RST segment 
that closely simulate the findings in myocardial 
damage. Abnormalities in rhythm may be seen 
with the higher serum potassium levels.“ These 
include incomplete heart block, complete auriculo- 
ventricular dissociation and irregularity of ven- 
tricular complexes simulating ventricular fibrillation. 
Finch“ has made the point that, by the time the 
serum potassium has increased to the degree where 
the QRS spread gives the picture of bundle-branch 
block, auricular activity will have ceased, and thus 
the combination of auricular fibrillation with bundle- 
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branch block should not be seen in potassium 
poisoning. The tracings presented by Stewart?’ 
and some of those shown here suggest that P 
waves may still be present after marked QRS. 
widening occurs. 

Tarail** believes that the intensity of the effect 
on the electrocardiogram is not proportional in all 
patients to the concentration of potassium in the 
serum but that certain generalizations can be made. 
He found no toxic effects with potassium levels 
below 6.8 milliequiv. per liter, occasional cardio- 
toxic signs at levels of 6.8 to 7.6 milliequiv. and 
regular effects at levels greater than 7.8 milliequiv. 
Dangerously high levels of potassium are generally 
considered to be those in excess of 10.5 milliequiv. 
per liter, but patients may survive elevation of 
serum potassium well in excess of that level. Govan 
and Weisethꝰꝰ describe the findings in an infant who 
received overenthusiastic treatment with potassium 
for infantile diarrhea. The serum potassium level 
was 12.3 milliequiv. per liter, but there was recovery 
and reversal of the markedly abnormal electrocardio- 
graphic findings after treatment with calcium and 
hypertonic glucose. 

The reported electrocardiographic changes in 
infants with hyperkaliemia are not strikingly dif- 
ferent from those of adults. In the case cited above 
there was first-degree heart block, intraventricular 
block, pathologic T waves, depression of the ST 
segments, absence of P waves in Lead 1 and low 
voltage. In our cases the marked changes were 
very probably associated with very high serum 
potassium levels, because with values as high as 
8 milliequiv. per liter only T-wave changes were 
present. In this regard the precordial leads are 
most suitable for diagnosis. Goldberger and his 
associates*® have shown that in children the normally 
inverted T waves of the V leads that face the epi- 
cardial surface of the right ventricle — especially 
V., Vs, V. and V. — may become upright after the 
administration of potassium. In the leads that face 
the cavity of the heart, usually Vi and sometimes 
V., T waves may become deeper because of po- 
tassium effect. Some of these features are illustrated 
in the electrocardiograms reproduced here. It may 
be noted that as the serum potassium rises, deepen- 
ing of the normal inversion of the T wave in Lead V. 
occurs, but as more marked hyperkaliemia takes 
place this wave also becomes upright. In view of the 
hyperkaliemia and consequent cardiac changes 
shown here, together with other studies reported by 
Tepper, Darrow“ and Goldberger,“ it is reasonable 
to believe that the diagnosis of adrenal insufficiency 
in infants may be greatly aided by electrocardio- 
graphic examination. 

Correction of the abnormal pattern of electro- 
lytes in patients with adrenocortical failure can 
best be — by the administration of 

esoxycot one acetate. Because the action 
of this steroid takes at least several hours to become 
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manifest and because high blood levels of potassium 
may be associated with rapid death other methods 
of therapy must also be utilized. Parenteral sodium 
chloride is very effective, its value in hyperkaliemia 
being the result of a number of mechanisms. These 
include lowering of serum potassium by hemo- 
dilution; increase in urinary excretion of potassium, 
partly because of sodium-induced diuresis and 
partly because of the one-sided competition of 
sodium and potassium for tubular reabsorption, 
with consequent lessened reabsorption of potas- 
sium; and shifts of potassium between intracellular 
and extracellular compartments as a result of 
improvement in sodium balance. In addition, there 
is evidence that sodium is antagonistic to potassium 
regarding cardiac conduction, acting to decrease 
the effect of potassium on the heart even though 
the serum potassium level remains essentially un- 
changed. Because of the fact that there is similar 
antagonism between calcium and potassium, ad- 
ministration of calcium salts has been recommended 
in patients showing severe cardiotoxic effects of 
potassium. Finch** demonstrated an increase in 
ventricular rate after the administration of calcium 
to a patient with hyperkaliemia and suggested that 
this drug might be used as a temporary expedient 
in preventing cardiac standstill. It may be noted 
that in our case there were marked changes in cardiac 
rate and rhythm soon after calcium therapy was 
discontinued (Fig. 2C). The intravenous use of 
glucose is believed to be of value in the treatment 
of severe hypokaliemiaꝰ because it has been shown 
to depress the serum potassium level. Presumably, 
this effect is brought about, at least in part, by the 
passage of considerable amounts of potassium into 
the cells as glycogen is deposited. From the practical 
point of view, therapy in adrenocortical failure of 
this type should include utilization of all available 
measures. 


SUMMARY 


Three cases of adrenocortical failure in infants 
suffering from the type of the adrenogenital syn- 
drome associated with congenital adrenal hyper- 
plasia are reported. Although newborn females 
with this disease invariably have obvious genital 
abnormalities, male infants ordinarily demonstrate 
no gross disorder of sexual development. Congenital 
adrenal hyperplasia is associated with increased 
production of adrenal androgen and is frequently 
complicated by deficiency of other adrenocortical 
hormones. The condition is familial, and although 
several siblings may be affected others may be 
normal. Adrenal failure usually occurs in only a 
portion of the affected children, and there is some 
indication that the male sex is more prone to show 
such a complication. The clinical features of adrenal 
failure frequently simulate those seen with pyloric 
obstruction, but in 2 of the 3 cases reported the 
presenting problem was a marked disturbance in 
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cardiac rate and rhythm that suggested the existence 
of congenital heart disease. 

Elevation of the serum potassium is one of the 
more striking features of adrenal failure and ap- 
pears to be especially pronounced in children. 
Marked hyperkaliemia in adults results in prominent 
electrocardiographic changes. The studies in 1 of 
our cases suggest that in children the V leads not 
only are a good index of elevation of serum potas- 
sium but also may demonstrate abnormalities in 
the presence of even a moderate rise in the potas- 
sium level. 

The syndrome of adrenal hyperplasia with adreno- 
cortical failure should be seriously considered in 
any acutely ill infant who shows genital abnormal- 
ities; the diagnosis should be entertained if there 
is a history of either genital abnormalities or un- 
explained death in siblings. Although diagnosis 
during life is dependent upon the demonstration 
of an increase in urinary 17-ketosteroid excretion, 
electrocardiographic changes indicative of hyper- 
kaliemia may offer considerable support in favor 
of a diagnosis of adrenocortical failure. 


We are indebted to Colonel 41 F. Ta 
Reed General Hospital, and to 
of the Heart Station, Hospital, 
assistance in the preparation of the el ams 


reproduced here. 
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THE REHABILITATION OF THE HEMIPLEGIC PATIENT* 
Howarp A. Rusk, M.D.t 


NEW YORK CITY 


URING the past year medicine has continued 
to see remarkable advances in all aspects of 
definitive medicine and surgery. Capping these 
recent advances have been the development of the 
new steroid hormones, Cortisone and ACTH, and 
the continued, dramatic discoveries in the field of 
antibiotics. These and other advances in medicine 
and public health, however, have added further to 
America’s chief problem chronic disease. As 
medical science continues to move forward in the 
prevention and cure of infectious diseases, chronic 
disabilities continue to mount. 

One of the principal causes of the increasing prev- 
alence of chronic disease has been the great ad- 
vances in medical and surgical care, which have 
prevented death and produced an aging population. 
Two thousand years ago, the average length of life 
was twenty-five years; at the turn of the century, 
it was forty-nine, and today it is sixty-six. In 1900, 
1 person in 25 was sixty-five years of age or older; 
it is estimated that in 1980, the ratio will be 1:10. 
The chances are now 2 out of 3 that a young man 
starting his working life at the age of eighteen will 
live to his retirement age of sixty-five. A forty-five- 
year-old man today has 70 in 100 chances of reaching 
the age of sixty-five, and the chances for a fifty-five- 
year-old man are 78 in 100. White men at the age 
of sixty-five can expect to live an additional twelve 
and a half years on the average, and white women 
an average of fourteen and a quarter years. 

As people become older, their medical needs 
change, and they demand more medical service. 
In 1940 the 26.5 per cent of the nation’s population 
over forty-five required over half the nation’s medical 
services. By 1980 it is expected that the number of 

s over forty-five will constitute nearly half 
the population.’ 
*Presented at the annual meeting of the Massachusetts Medical Society, 
16, 1950. 


Boston, May 
h Departme Medicine and Re- 


Not only do older persons require more medical 
services, but also their medical needs vary from that 
of the younger age groups. Today, more and more 
of a physician’s practice consists of physical dis- 
abilities resulting from chronic disease, and of this 
group there is no single clinical entity of the magni- 
tude of hemiplegia. Today, on the basis of earlier 
statistics,’ it is estimated that there are over 1,000- 
000 hemiplegic patients in the United States. 

Medically, we have been interested in the hemi- 
plegic patient during the acute phase of his illness 
and then forgotten him if he survived. Many of 
these patients are capable of learning to care for 
themselves and to walk again, but, unfortunately, 
it has usually been left to the individual or to the 
family to provide the help the patient needs to 
return to an independent life. 

A review of the neurologic pathology of patients 
with apoplexy reveals that it may be caused by 
thrombosis, hemorrhage or embolism. These are 
listed in the order of frequency of occurrence. Spasm 
of the cerebral vessels may be a fourth cause and 
would explain the transitory hemiplegia occasionally 
seen. 


There are two clinical manifestations of apoplexy, 


the first being the acute or general. The most com- 
mon symptom of the acute manifestation is the 
disturbance of consciousness, resulting in stupor or 
coma. second manifestation is the local or 
focal signs of apoplexy, which reflect immediately 
the loss of function of the particular part of the 
brain affected. This is, of course, the hemiplegia 
or paralysis. 

The causes of cerebral hemorrhage may be listed 
as follows: arteriosclerotic vascular changes of the 
cerebral vessels; syphilis of the cerebral vessels; 
intoxications, such as those from lead and alcohol; 
and infectious diseases. 

In itself, hypertension is not sufficient to cause 
hemorrhage into the brain without nephritic changes 
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and cerebral arteriosclerosis. It is known that con- 
tinued hypertension eventually leads to an enlarged 
heart and cerebrovascular disease. 

Embolism, the second cause of apoplexy, is most 
frequently the result of dislodgment of a vegetative 
embolus from the valves of the heart after rheu- 
matic heart disease. Emboli also may be dislodged 
from the wall of the pulmonary vein or aorta. 

Cerebral thrombosis is generally due to patho- 
logic alterations in the walls of the cerebral vessels 
or to changes in the rate and flow of the blood. 
Thrombosis is more common in cerebral arterio- 
sclerosis or in any other condition in which the 
interior of the artery undergoes atheromatous 
conditions. ‘Thrombotic occlusion is most com- 
mon in patients past middle life and those of ad- 
vanced age. 

Infectious diseases, such as diphtheria and 
typhoid fever, may cause changes in a vessel wall, 
forming a favorable site of thrombosis. 

No part of the brain is exempt from damage 
from thrombosis, hemorrhage or embolism. How- 
ever, the favorite sites of hemorrhage are the 
lenticulostriate and lenticulo-optic arteries. When 
these vessels rupture, there is involvement of the 
cerebral or basal ganglions and predominant in- 
volvement of the internal and external capsules and 
of the thalamus and striate bodies. Emboli are 
found in the terminal arteries and also in the bi- 
furcations of the larger arteries such as the carotid 
and vertebral, and these, in turn, may serve as the 
starting point for thrombosis. 

As with all patients who seek rehabilitation, it 
is necessary to select only those for whom something 
can be done. One must exclude cases in which the 
rehabilitation cannot keep up with the pathologic 
processes as seen in the patient with malignant 
hypertension or encephalomalacia or advanced 
senility. Rehabilitation may be started with pa- 
tients with hypertension if it is believed that they 
can stand a trial period of activity. Such patients 
should be closely supervised and should have ade- 
quate rest periods to avoid fatigue. It has even been 
found that some patients have had a drop in blood 
pressure under a regimen of mild activity. All hemi- 
plegic patients undergoing rehabilitation measures 
should be checked at least twice weekly for blood 
pressure, pulse rate and general clinical condition. 

In addition to being in sufficiently good physical 
condition to justify the effort, the patient himself 
must have the will power and motivation to carry 
out the rehabilitation program, which, of necessity 
in many cases, may be fairly strenuous and may 
extend over a fairly long period. 

Careful evaluation must be made of the mental 
and physical status of the patient with hemiplegia. 
Before rehabilitation is begun a psychologist, or 
even a psychiatrist if necessary, should determine 
the patient’s ability to learn simple procedures, 
such as tying his tie and dressing himself. Some 


hemiplegic patients are not able to retain instruc- 
tions given a day or even an hour previously. 
When the learning ability is affected to this extent, 
rehabilitation is not feasible. 

The patient who is accepted for rehabilitation 
is first given a careful physical examination. A 
muscle test is then given to determine the power 
of both the affected and unaffected muscles. Range 
of motion of joints is checked and noted. He also 
is given the activities of daily living test, which 
consists of 102 items. Each item measures one 
activity such as the patient’s ability to move from 
place to place in bed, to get from the bed to the 
wheel chair and back to the bed, dressing and un- 
dressing himself and combing his hair. The activi- 
ties that the patient can carry out at the time of the 
first examination are marked in black; the unfilled 
blanks indicate the activities that he must learn 
to perform if he is to return to an independent life. 

Two simple tests will reveal whether the hemi- 
plegic patient will be able to walk again. If he can 
move the arm on the affected side freely, there is 
every reason to believe he will be able to walk since 
the arm is usually more affected than the leg on the 
paralyzed side. If he can raise the affected leg an 
inch or two off the sheets while in a supine position, 
there should be sufficient muscle power remaining 
to permit him to walk again. 

Rehabilitation should be instituted early in the 
course of the illness. There should be no untoward 
results if the patient whose apoplexy has been caused 
by thrombosis or embolism starts on bed activities 
twenty-four hours after regaining consciousness. 
In cases in which hemorrhage has been the cause, 
the patient is kept on bed activities alone for the 
first three weeks and then is allowed to sit up in 
bed and start other simple procedures of active 
training. 

Disabilities that result from a cerebral accident 
are limitation of motion of the joints on the affected 
side and a spastic or flaccid paralysis. There may 
be a facial paralysis, and if the paralysis occurs in 
the dominant arm the patient will usually have 
a sensory and motor aphasia. 

Regarding evaluation of the disabilities, if treat- 
ment is started early there will be no limitation of 
motion at the joints, and the affected arm and leg 
can be passively moved through their normal 
range. If, however, rehabilitation is not begun 
soon enough, contractures usually result, especially 
at the shoulder. 

A flaccid hemiplegia only occurs in a small per- 
centage of patients. The usual spastic hemiplegia 
presents the following signs: 


The affected arm is internally rotated and ad- 
ducted, and the forearm, wrist and fingers are 
flexed. When the patient is asked to move the 
affected arm, he will elevate the shoulder and 
abduct and internally rotate the arm. When the 
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leg is fully extended voluntary dorsiflexion of 
the foot is impossible. When, however, the 
knee is flexed and the patient flexes his hip against 
resistance, the foot will dorsiflex and supinate 
(Strũmpell's phenomenon). 

Some patients may have an angiospasm of the 
cerebral vessels and present a typical hemiplegic 
syndrome. There is usually a complete return of 
function in a few days. If a patient has a normal 
return of function in the upper extremity, the 
lower extremity will usually be found to be 
normal. 


In the early stages of treatment, the following 
procedures should be instituted to prevent deformi- 
ties: footboard or posterior leg splint to prevent 
foot drop; sandbags to prevent outward rotation 
of the affected leg; a pillow in the axilla to prevent 
adduction of the shoulder; and quadriceps-setting 
exercises to maintain muscle strength. All these 
procedures are relatively simple and require no 
special equipment. Their use, however, will pre- 
vent crippling anatomic deformities and hasten 
rehabilitation. 

The next procedure indicated is the institution 
of pulley therapy.“ This can be done very simply 
with a small pulley attached to a goose-neck pipe 
over the head of the bed, the ordinary clothes-line 
rope with a I- inch webbing for the hand loop being 
used. With the stretching and passive exercise 
provided by pulley therapy, the range of motion 
can be increased, and adhesions prevented. 

Pulley therapy has the advantage over the usual 
stretching exercises that are done passively, for 
the patient, knowing his own pain threshold, will 
proceed to fully tolerated motion much more 
quickly. Pulley therapy can also be used to aid in 
the re-establishment of reciprocal motion patterns. 

The patient, at this stage, should be encouraged 
to sit erect in order to re-establish balance. Speech 
therapy, if indicated, should be instituted at this 
time. In the absence of a trained speech therapist, 
the speech re-education can be started under medi- 
cal supervision by any teacher who has had some 
experience in this field. It is well for the physician 
to point out to the aphasic patient and his family 
the nature of the condition in order that the in- 
ability to use the tools of language may not be 
interpreted as loss or diminishing of the ability to 
think and reason.“ 

The next progressive stage in retraining the hemi- 
plegic patient is ambulation, which should be started 
by the practice of balance in the standing position, 
progressing to the parallel bars; the teaching of a 
heel-and-toe gait to minimize clonus and to re- 
establish normal walking habits stressing reciprocal 
motion; and a short leg brace (needed in approxi- 
mately half the cases) to correct foot drop. All the 
equipment for training in ambulation is simple and 
readily obtained by the general practitioner. If 
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parallel bars are not available, two kitchen chairs 
may be used. 


Approximately 50 per cent of hemiplegic patients 
need short leg braces to correct the toe drop fre- 


quently seen with this disability. The double-bar, 
short leg brace with a 90° stop is used in the ma- 
jority of cases. In less severe cases, the patient may 
be fitted with a spring type of brace, which extends 
from the heel of the shoe up the posterior aspect of 
the leg to the calf. For cosmetic reasons this brace 
is preferred by many patients. 

As the patient progresses with this ambulation, 
he is taught to climb stairs and curbs, and how to 
get into a bus or automobile. 

In the advanced stages of retraining, ambulation is 
continued with instruction in crutch walking, start- 
ing usually with the alternate four-point gait, and 
teaching of elevation, with stress on climbing steps, 
curbs, stairs and ramps. Concurrently with training 
in ambulation, attention should be given to retrain- 
ing in the activities of self-care and daily living. 

A right hemiplegia in a right-handed person is a 
serious disability because of the sensory and motor 
aphasia and the lack of skill in the left hand to per- 
form the activities essential for daily living. The 
training of the left hand should be started early, 
since the patient must become left handed if he 
ever hopes to care for his daily needs. Simple tasks 
in eating and dressing should be started. Left- 
hand writing must be practiced, for this is an im- 
portant means of communication, especially when 
speech is affected. 

Training of the affected arm is started while the 
patient is developing one-handed skills with the 
unaffected arm. If the arm is flaccid, a re-education 
program similar to that used in poliomyelitis should 
be started. Many of these patients have a com- 
plete return of function if muscle re-education is 
carefully given over a long period. The rehabilita- 
tion of the spastic arm should start at the shoulder. 
The most difficult shoulder movement for the pa- 
tient to regain is external rotation. Flexion and ex- 
tension of the forearm are difficult for the patient 
with spastic hemiplegia to perform. asked 


to flex the elbow, he elevates the shoulder and 


abducts and internally rotates the arm. Pronation 
and supination of the hand are usually impossible, 
since these are the last movements learned by man 
and the last to return. Internal and external ro- 
tation of the arm are primitive movements, and the 
patient attempts to substitute these movements for 
pronation and supination. The fingers and thumb 
are usually flexed tightly; if they are forced open 
they can be flexed but active extension movements 
are usually impossible. On yawning the fingers 
of the hand usually extend. 

The fingers of the patient with spastic hemi- 
plegia usually cannot be re-educated for any useful 
purpose. If adequate function is attained, it will 
take years of effort by the patient. In the aged per- 


— 
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son with cardiovascular disease it is not often worth 
the effort. One should not, however, have the pa- 
tient give up hope of ever using the fingers. He 
must be made to understand that movements of 
the fingers depend upon the proper functioning of 
the shoulder, elbow and hand and placing the hand 
in positions for purposeful movements. 
Obviously, the physician himself cannot under- 
take the actual administration of the retraining, 
but the therapist, nurse, volunteer or even a mem- 
ber of the family can conduct the activities under 
his supervision. With such a program, many of the 
complications that usually follow apoplexy can be 
avoided, and a great deal of ability salvaged. 
Age as well as physical disability will prevent 
many hemiplegic patients from returning to com- 
petitive employment. Vocational placement, how- 
ever, is not the only valid goal of rehabilitation. 
The factors of self-care and the ability to do pro- 


allowed to work within the limits of their capacities. 
Work, properly prescribed, is one of the most valu- 
able therapeutic tools in the treatment of geriatric 
patients and those suffering from chronic disease. 
The problems of chronic disease and the aging popu- 
lation can be met only by the creation and utiliza- 
tion of abilities, rather than the building of facilities. 
In rehabilitation, as in definitive medical care, the 
general practitioner is an essential and integral 
member of the therapeutic team. Today, as new 
and mounting demands are made on him to restore 
his patients to maximum economic and social effec- 
tiveness, he must turn to the expanding field of 
rehabilitation and physical medicine for increased 
technical skills and assistance. However, he can 
apply many of these simple technics directly in his 
office, home and hospital practice to help his physi- 
cally disabled patients “learn to live and work with 
what they have left.“ 


ductive work while the patient is still living in a 
hospital, home or other adult institution are also 
valid objectives. They are valid medically and 
socially for their effects on the well-being of the 
person and economically i in that the personnel and 
operating costs of the institution or the patient’s 

home are thereby reduced. Using the known technics 
of selective placement, these persons should be 
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EFFECT OF ACTH ON INDUCED FEVER* 
Epwarp H. Kass, M.D., Pn. D., ann Maxwe.t Fintanp, M. D. 


E of the most striking effects of the adminis- 


tration of pituitary adrenocorticotrophic hor- 
mone (ACTH) to patients with febrile illnesses is 
the prompt defervescence that is frequently ob- 
served. The fever may recur while ACTH is being 


administered, but it usually subsides again when 
the dose of the hormone is increased In many 


cases fever, toxicity and other clinical evidences of 
illness return after ACTH or Cortisone is with- 
drawn.’* Such observations suggest that these 


“hormones may aid the host to resist the toxic effects 
of a given illness or, perhaps, obscure certain mani- 
festations of disease by reducing the fever and 
altering the reactions of the host without neces- 
sarily affecting the fundamental pathologic processes 
of the illness. It was of interest, therefore, to deter- 
mine whether ACTH would act as an antipyretic 
after the artificial induction of fever in man and in 


ExPerimeNTAL Dara 
Two patients with chronic rheumatoid arthritis, 


1 a thirty-eight-year-old man and the other a forty- 
six-year-old woman, were given varying numbers 
of killed typhoid bacilli intravenously before and 
after the administration of ACTH. Temperatures 
were taken rectally every half hour until normal 
values were consistently obtained. The same vac- 
cine was used throughout for each patient. 
number of fever units was calculated from the tem- 
perature charts; 1 fever unit (F.U.) was defined as 
1 degree-hour over 100°F. ACTH was adminis- 
tered intramuscularly to these patients at six-hour 
intervals. 


The 


When the first patient had received 25,000,000 


typhoid bacilli intravenously he responded promptly 
with a severe chill and prolonged fever totaling 


animals. 64 F.U. (Fig. 1). The injection of the same 1 
of organisms two days later was followed a 
rvices (Harvard), Boston ty Hseprtal and the Department of Medicine, milder chill and only 14 F. U., or less than a fourth 
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many typhoid bacilli after he had been given 2 doses 
of 1.2 gm. of acetylsalicylic acid by mouth. A 

rise in temperature resulted and the amount 
of fever, 24 F.U.. was greater than that produced by 
the previous injection of half as many organisms. 
The patient was then given 6.0 gm. of acetylsali- 
cylic acid in divided doses at half-hour intervals 
during the first two and a half hours after the ad- 
ministration of 50,000,000 organisms, with some 
diminution in the duration and total amount of the 
fever that followed. To demonstrate that the 
smaller febrile response was due, in part, to the 


Ficure 1 Febrile 
Typhoid 


atin ine (T) 22 to Intravenous Administration of 


A ASA) and Pitui 


acetylsalicylic acid and not to tolerance alone, the 
patient was again given 50,000,000 bacteria and 
had a moderate chill and somewhat more fever 
than during the previous episode despite the further 

in tolerance that should have manifested 
itself with each succeeding dose of bacteria.‘ That 
such tolerance was developing was then demon- 
strated by a repetition of the i injection of 50,000,000 
bacteria. A considerable attenuation of the fever 
again resulted. 

The effect of ACTH was then investigated. The 
patient was given, at six-hour intervals, 2 doses of 
12.5 mg. followed by 25 mg. once and then one 50- 
mg. dose. The last dose was followed, within an 
hour, by the administration of 100,000,000 typhoid 
bacilli. A slight headache and some chilly sensa- 
tions, but no true chill, developed, and there was 
a minimal febrile response totaling 4 F.U. On the 
following day, when the patient was given the same 
dose of vaccine but no ACTH, there was a moderate 
chill and a four-fold increase in the amount of fever 
that followed. The experiment was repeated with 
two doses of 25 mg. and two doses of 50 mg. of 
ACTH. One hour after the last dose the patient 
was given 200,000,000 bacilli intravenously. A mild 
chill developed, but the total amount of fever that 
followed, 10 F.U., was less than that produced by 
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the previous injection of half as many organisms. 
The dose of 200,000,000 bacilli was repeated five 
days after the last dose of ACTH. This interval 


was chosen to reduce the possibility that withdrawal 


of ACTH would lead to mild hypoadrenalism, with 
consequent greater susceptibility to pyrogens dur- 
ing the few days in which the hypoadrenalism might 
conceivably exist. Despite the tolerance that should 
have resulted from the previous injection of the 
same number of organisms, the chill was more severe, 
and the total amount of fever was greater than that 
after the previous injection of the vaccine. 

In the second patient (Fig. 2) 25,000,000 typhoid 
bacilli induced a marked shaking chill, with a pro- 
longed fever lasting thirty-six hours and estimated 
as 84 F.U. The same amount of vaccine given after 
three doses of 25 mg. of ACTH and two doses of 
50 mg. induced no chill and only very slight fever, 
totaling 6 F.U. To demonstrate that the large dif- 
ference in the severity and duration of the febrile 
responses was not due to tolerance to the pyrogen, 
the patient was given the same number of bacteria 
four days afterward, and suffered a severe chill, 
with prolonged fever totaling 38 F.U. The observa- 
tions were repeated with twice as many organisms 
after the patient was prepared with ACTH. She 
was given three doses of 25 mg. and then four doses 
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of 50 mg., the last dose being followed after an hour 
by the injection of 50,000,000 typhoid bacilli. There 
was a delayed mild chill and very little fever (4 F.U.). 
A control injection of the same number of bacteria 
a week later was followed by a prompt, severe chill 
and substantial fever totaling 29 F.U 

Similar antipyretic effects were demonstrated in 
rabbits with the use of either typhoid bacilli or 
Type A influenza virus as pyrogens.* In these ex- 
periments male albino rabbits each weighing 3 to 


*This part of the study was carried owt with the technical assistance of 
Miss Marguerite M. Lundgren. 
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4 kg. were used. The ACTH was injected intra- 
muscularly in a volume of 0.5 cc. at eight-hour in- 
tervals. Rectal temperatures were taken hourly, 
and the total number of fever units calculated on 
the basis of degree-hours above 103°F. The pyro- 
gens, which were injected intravenously, consisted 
of 0.5 cc. of pooled allantoic fluid containing 10*-5 
egg-infective doses of influenza virus (PR8 strain)® 
and 0.5 cc. of a suspension containing 200,000,000 
killed typhoid bacilli. 

In the first experiment 3 rabbits were each given 
doses of 2.5 mg. of ACTH three times, 5 mg. three 
times and 10 mg. once, and the influenza virus was 
injected an hour after the latter dose. Three con- 
trol rabbits received virus alone. The duration of 
the fever and the total number of fever units were 
significantly less in animals that had been treated 
with ACTH than in controls (Fig. 3). 

Fever was induced in similar groups of rabbits 
by injections of 200,000,000 typhoid bacilli. Three 
rabbits were given 2.5 mg. of ACTH for four doses 
and 5 mg. for five doses; the bacteria were then in- 
jected immediately after the last dose. The febrile 
response was attenuated in the rabbits treated with 
ACTH as compared with the controls, which re- 
ceived the vaccine alone. 


Discussion 


These studies indicate that ACTH exerts sig- 
nificant antipyretic activity in man and in animals. 
Similar observations have been made in rabbits, 
with the purified somatic antigen of Shigella dysen- 
teriae as the pyrogen. 

It appears unlikely that steroid hormones di- 
rectly affect the pyrogenic materials. ACTH had 
no discernible effect on the mortality rate in ex- 
perimental infections in mice with influenza virus 
or with pneumococci. The administration of ACTH 
altered the clinical course of patients with pneumo- 
coccal pneumonia but did not appear to affect the 
organisms demonstrably. Furthermore, in 1 case 
of induced malaria in a patient with neurosyphilis 
the administration of ACTH continuously after the 
third paroxysm resulted in slight reduction of the 
duration of the paroxysmal fever, but did not delay 
the time of appearance of the paroxysms or decrease 
the rate of multiplication of the parasites.*® 

The mechanism by which ACTH exerts its anti- 
pyretic effects is not clear. That it may act on the 
peripheral vascular mechanisms controlling the 
loss of fluids through the skin is indicated by the 
appearance of profuse diaphoresis in acutely ill 
patients in whom defervescence was induced by 
the use of ACTH. However, diaphoresis was not 
prominent in the patients whose response to typhoid 
bacilli was altered by the administration of ACTH. 
The relation between the hypothalamus and the 
hypophyseal production of ACTH® suggests that 
the steroid hormones may alter the activity of heat- 
regulating centers in the hypothalamus. 
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These results suggest the need for close scrutiny 
of data showing “good” clinical responses to the 
administration of ACTH or Cortisone, to determine 
which of the responses represent alterations in the 
fundamental pathologic processes of the disease 


1 
Ficure 3. Effect of — on — Response of Rabbits 


consequent to the administration of the hormones, 
and which reflect the antipyretic and possible 
analgesic action of these potent agents. 


SumMMARY 


The duration and intensity of the febrile response 
to the injection of typhoid bacilli in man was re- 
duced by previous administration of ACTH. The 
febrile response of rabbits to injections of typhoid 
bacilli or influenza virus was similarly reduced by 
the hormone. Although the mechanisms by which 
ACTH exerts its antipyretic effects is not clear, 
it is apparent that such an action of the hormone 
makes it possible that some patients will respond 
to its administration with reduction in fever, but 
with no alteration of the fundamental pathologic 
processes of the illness that is being treated. 


1. Hench, P. S., Kendall, E. C., Slocu and Polley 
Effects of cortisone acetate and hes 1 on . 


arthritis, rheumatic fever and certain other conditions: study in 
clinical physiology. Arch. Int. Med. 85:5 545-666, 1950. 
Thorn, G. W., et al. Clinical usefulness of ACTH — cortisone. New 
Eng. J. Med. 242:783-793, 824-834 and 865-872, 1950. 
3. Kass, E. H.. — S. H., and Finland, M. Effects of adrenocortico- 
trophic hormone in pneumonia: clinical, bacteriological and sero- 
— — "ee. Int. Med. (in press). 
H. R. Resistance to action — endotoxins of enteric bacilli 
in — J. Clin. Investigation 709, 1948. 
Wagner, R. R., Bennett, I. I. fr po LeQuire, V. S. Production of 
fever by influenzal viruses. J. Factors influencing febrile response 
to single injections of virus. J. Exper. Med. 9@:321-334, 1949. 


~ 
* 


6. Morgan, H. R. Personal communication 

7. Kass, E. H., and Finland, M Unpublished data. 

8. Kass, E. H man, Q. M., and A gg ~ M. Unpublished data. 

9. Hume, D. M., and Wittenstein, G. J. Relationship of hypothalamus 
to pituitary adrenocortical function. In Proceedings * the First 
Clinical ACTH Conference, Edited by % Mote. 607 pp. Phila- 

delphia: Blatittce „ 1950. Pp. 13 


— — 
tes it Doses a Ses 
7 0 Nd 
e >) ACTH 
% — 
7 
3 
os 
Rage? Fever 
} 0 26 
4 
0 
cor ’ — 
1@ * 
y 
St 
i 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Nov. 2, 1950 


SUGGESTIONS FOR FIRST-AID TREATMENT OF CASUALTIES FROM ATOMIC BOMBING* 


NOWLEDGE of first-aid measures for casual- 
ties resulting from atomic bombing is based 
largely on the results of the two bombs dropped at 
Nagasaki and Hiroshima. The limitations of this 
experience, which was not gained at first hand, tend 
to undermine the authority of any recommendations 
based upon it. What information is available, how- 
ever, has been well systematized in recent publica- 
tions. 

Before a discussion of first-aid measures it is de- 
sirable to present some figures estimating the num- 
ber and types of casualties to be expected. With 
an atomic bomb of the Japanese type 100,000 
casualties more or less may be expected. Of these 
it has been estimated that about 20,000 will be 
killed outright, 40,000 will be immediate hospital 
cases, and 20,000 more will be ambulatory casual- 
ties. Another 20,000 will not report immediately. 
Approximately 50,000 people can be expected ulti- 
mately to die. It is possible that good medical 
management could save the lives of 10,000. 

Newer types of atomic bombs may well produce 
larger numbers of casualties, perhaps 50 or 60 per 
cent more. Smaller atomic weapons, guided mis- 
siles, shells and so forth may be used and would 
give fewer casualties according to their size. After 
a bombing attack the function of the doctor would 
be twofold: to render first aid and to engage in 
casualty sorting or in the recognition and the separa- 
tion of the more seriously injured for purposes of 
priority in definitive care. Whether he would do 
so independently or as a member of a trained 
civilian-defense team would depend on his par- 
ticular situation and the extent to which such teams 
had been organized prior to the attack. This out- 
line of first-aid treatment is designed to serve until 
civilian-defense organization has progressed to the 
point where more detailed procedural instructions 
can be drawn up to replace it. When that time comes 
supplies of burn dressings, litters, decontamina- 
tion kits and record tags for emergency care will 
also be made available. 

High-explosive bombs of the type used in World 
War II caused three types of injuries — namely, 
blast, physical trauma from falls or from falling 
débris, and burns. In the bombings of Japan the 
blast effect, though very great and uggoubtedly the 
cause of many deaths, was rarely seen among sur- 
vivors. Atomic bombs, however, have substituted 
radiation injury and radioactive contamination for 
blast in the above triad of conditions presenting 
itself for “first-aid” treatment. 

*This outline was prepared by Drs. Richard Warren and James H. 
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First Alp 


Under first aid must be considered physical 
trauma, burns and radiation injury and radioactive 
contamination. 


Physical Trauma 


Trauma due to falls or to falling or flying débris 
will probably always remain, regardless of the type 
of weapon used, in the forefront of causes of dis- 
ability among survivors of a bombing attack. It 
was evident in 70 per cent of the survivors of the 
bombings of Japan. Many of these injuries were 
contusions and lacerations and of no great impor- 
tance. They should, however, be treated thoroughly 
early to avoid any possible complications during 
the period of later radiation sickness. The prin- 
ciples of first aid for such injuries are too well known 
to warrant repetition in this outline. 

Burns 


Burns are a more common source of disability 
after atomic than after high-expiosive bombing. 
They occurred in 65 to 85 per cent of the casualties 
at Hiroshima and Nagasaki. 

Burns are of two types, flash and flame. The 
flash burn is more superficial than the flame burn 
but presents more severe destruction of involved 
tissue. It is due to the tremendous radiated heat 
of the bomb and is incurred by those exposed up 
to 244 miles from the hypocenter. It is usually 
readily recognizable because it involves only one 
side of the patient. It is obvious from these con- 
siderations that it cannot involve more than 50 
per cent of the body surface. The flame burn is 
more penetrating but less severely destructive of 
involved tissue. It is due to burning buildings or 
clothing kindled by the heat. Flame burns occurred 
in 5 per cent of the Japanese burn cases. First-aid 
treatment for both flash burns and flame burns is 
the same. 

Dressing. Loose and torn clothing and large, easily 
detachable débris should first be removed from the 
injured skin. No vigorous efforts to clean the burned 
area should, however, be made. 

A sterile occlusive dressing should be applied with 
light pressure at an early opportunity. There will 
be an individual decision here whether the dressing 
should be applied as a first-aid measure or an hour 
or two later in a dressing station or hospital facility. 
It is probable that the availability of such facilities 
and of the transportation thereto will be of such a 
low order that it will be more desirable to bring the 
dressing to the patient than the patient to the dress- 
ing. Mobile burn units will undoubtedly be or- 
ganized to care for this. At present it is recom- 
mended that the dressing be undertaken as soon as 
the doctor can obtain adequate materials, assistants 
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and leisure time. It must be remembered, however, 
that the dressing should be a good one since the 
avoidance of infection in these patients, all of whom 
will have had some exposure to radiation, is of para- 
mount importance. Under ideal circumstances the 
first dressing should not be changed for several days. 

The dressing should have as its base a petrolatum 
or anhydrous lanolin ointment applied on a fine- 
meshed gauze as an inner layer. Dry gauze and 
materials that will adhere to the wound, such as 
absorbent cotton, should be forbidden. Irritating 
and colored applications and agents forming eschars, 
such as tannic acid and gentian violet, are to be 
avoided. Cotton or machinists’ waste, however, 
makes an excellent outer layer of padding to the 
dressing. This should be wrapped on with roller 
gauze or elastic bandage at an even, gentle pressure. 

Pain. The flash burns are exceptionally painful, 
but the pain is usually relieved by application of 
the dressing. If this is not effective a small dose 
(maximum of 10 mg. and less in the aged) of mor- 
phine may be given. 

Burn shock. The treatment of burn shock is not 
strictly in the province of first aid. Recognition of 
it for purposes of priority in evacuation is, however, 
important. It is roughly predictable on the basis 
of the amount of body area burned. Anyone re- 
ceiving a burn of more than 20 per cent of the body 
surface should be tagged for treatment of impend- 
ing burn shock and treated initially by strict rest, 
which is also important in the treatment of radiation 
injury. 
Pharyngeal burns. The detection of nasopharyn- 
geal burns by examination for burns of the nasal 
hairs and hoarseness is of great importance in deter- 
mination of priority for observation with a possi- 
bility of tracheotomy in mind. Such patients are 
safer and more comfortable in a semirecumbent 
position, not lying flat. 

Radiation Injury and Radioactive Contamination 

Radiation injury was present in over 30 per cent 
of the Japanese casualties. There are two sources: 
immediate direct radiation injury produced by 
gamma rays from the burst itself, and delayed in- 
jury from the effect of contact with radioactive 
residues of the bomb — that is, fission products 
(beta and gamma emitters) and unexploded plu- 
tonium (alpha emitter), which fall from the bomb 
cloud or are spread to the area in dust or water. 
This second source may also include radioactivity 
induced in inert substances by neutrons. 

The early treatment of radiation cases consists 
only of recognition of the possibility of radiation 
sickness from the history of adequate exposure*; 
provision of complete rest for people dangerously 
exposed; provision of seriai white-cell counts and 
hemoglobin determinations as measures of severity 

The limit of serious radiation injury in Japan was at about I mile from 
the ground center. 


ATOMIC-BOMB CASUALTIES 


of exposure; institution of oral antibiotic therapy, 
preferably with aureomycin, to limit bowel ulcera- 
tion and hemorrhage during the impending period 
of leukopenia (rutin may also be advised); and 
adequate observations for intercurrent disease, 
especially infections, in the early stages. 

Of these principles, obviously, rest is the only 
one that can be strictly considered to be in the 
province of first aid. First aid may well be regarded, 
however, as including the process of dealing with 
contamination from radioactive residues. This 
covers recognition of contamination, early decon- 
tamination of those affected and avoidance of con- 
tamination of those not affected. 

Recognition of contamination. Monitoring de- 
vices will be necessary to establish with finality the 
presence and degree of contamination. A 
prediction can, however, be made from the height 
of the explosion. That which is most efficient for 
the destruction of property is 1500 to 2000 feet 
above the ground. At this height fission products 
are carried away in the tremendous updrafts form- 
ing the mushroom cloud, the extent of ground con- 
tamination is negligible and protective measures 
will probably not be necessary. If a bomb ex- 
plodes close to or under the ground or the sur- 
face of the water, large amounts of radioactive ma- 
terials may be distributed for distances of greater 
than two miles. Under such conditions it will be 
essential to set up zones according to density of 
radioactivity. Traffic into the most dangerous 
zones will be eliminated except for essential trained 
personnel. 

Decontamination. People in a radioactive zone 
should on evacuation from the zone remove cloth- 
ing and wash themselves thoroughly, preferably 
with a detergent. Such decontamination obviously 
can be partially undertaken within the zone provided 
proved noncontaminated materials and clothing are 
available for the purpose. 

Avoidance of contamination. External contamina- 
tion of the body surface is not difficult to avoid 
when one enters a contaminated area. A “no touch” 
technic should be used. To facilitate this, disposable 
footwear and gloves should be provided. Internal 
contamination of the body from inhalation or in- 
gestion of fission products is more dangerous. Con- 
taminated food and water supplies, with some ex- 
ceptions,® will only be available for consumption 
after radioactive survey. Generally speaking food 
in intact containers will be safe so long as contamina- 
tion is not introduced when the container is opened. 
If mist or dust is present in the contaminated zone 
people should wear a wet handkerchief or preferably 
a gas mask. 3 


Casua.ty SortTinc 


Since the number of casualties following one 
atomic explosion is so great, the populace as a whole 
will obviously undertake responsibility for active 
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service in the disaster. First-aid and rescue training 
must be nearly universal. The following general 
principles for casualty sorting are set down as sug- 
gestions. 


One should first attempt to get an over-all pic- 
ture of the numbers of casualties and the pos- 
sible aid available in the area. A few minutes 
occupied in an initial survey of the situation and 
the enlisting and organization of available help 
will often be of more value than the too early 
concentration on protracted first-aid measures 
to one badly injured casualty. 

One should next tag or otherwise make a record, 
which will be fastened to the clothing of each 
patient treated or evacuated. The diagnosis 
should be specified, lesions that lie beneath dress- 
ings described, suspicions of internal injuries 
recorded so that patients may be held for ob- 
servation. The location of patient at time of ex- 
plosion and the suspicion of radiation overdose 
should also be recorded. 

Surgical casualties should be divided into cate- 
gories with an eye to priority for definitive care. 
A convenient classification is one modified after 
Trueta,® the highest priority being listed first. 


Those who need definitive treatment as soon 
as possible. The group includes patients with 
severe hemorrhage, open chest wounds, exten- 
sive destruction of soft tissues, avulsion of limbs 
and penetrating abdominal wounds. 

Those who need immediate definitive treat- 
ment but may wait until the first group has been 
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dealt with. The group includes patients with 
compound fractures, penetrating wounds of 
joints, wounds of the face and burns of more 
than 20 per cent of the body surface. 

Those who need immediate resuscitation and 
rest but no operation, at any rate during the 
first few hours. The group includes patients 
with severe shock, small penetrating wounds 
of the chest and crush injuries. 

Those who after receiving first aid should be 
transferred to a center for special treatment. The 
group includes patients with major injuries 
to the head, peripheral nerves and eyes. 

Those who may be sent home after some form 
of simple treatment. The group includes pa- 
tients with contusions, lacerations, sprains, 
simple fractures of the nonweight-bearing bones, 
mild cerebral concussion and minor burns. 


Nonhospital cases with potential radiation 
sickness must be followed carefully in order that 
antibiotics can be begun as soon as the diagnosis 
is established. 
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DEAFNESS — LEWIS 


MEDICAL PROGRESS 


DEAFNESS 
Donatp K. Lewis, M. D.“ 


HE purpose of this paper is to discuss recent 
controversial issues regarding the problem of 
deafness and to relate significant advances in its de- 
tection, diagnosis and treatment. The subject of 
aural rehabilitation is not included. 


Hearinc TEstTs 


School Hearing Tests 

The realization that successful treatment of deaf- 
ness depends in large measure on early application 
of therapeutic measures has led to intensive pro- 
grams for the detection of incipient deafness in the 
public schools. Figures concerning the proportion 
of public-school children with a significant hearing 
loss vary between 5 and 20 per cent. These data 
are based upon results of group audiometry done 
for the purpose of “screening” defective hearing, 
and the true figure is probably closer to 5 per cent. 
Efforts have been directed toward testing a greater 
proportion of school children by extending these 
facilities to more outlying districts in each state 
and development of mass screening methods that 
more closely approximate the results of the indi- 
vidual pure-tone audiometer test and at a minimum 
of expense. The pure-tone technic, in which the 
child records the “number of beats heard” at each 
frequency, seems more adaptable to individual 
audiometry than to mass testing. It also requires 
prolonged attentiveness and accuracy in recording 
by the child. The Massachusetts Hearing Test, 
conceived and introduced by P. W. Johnston, of the 
Massachusetts Department of Public Health, in- 
corporates accuracy with a minimum of time and 
personnel. As many as 40 children may be simul- 
taneously tested by this group pure-tone method, 
which detects the presence of medically significant 
high-frequency losses not r vealed by the phono- 
graph speech-screening method. In addition, its 
flexibility of operation and ease of scoring render 
it useful in testing children in the first and second 
grades. The Massachusetts Hearing Test is at 
present used to screen the hearing of about 65 per 
cent of all public-school children in Massachusetts, 
and the failure rate is approximately 9 per cent.? 
Osborn’ significantly reported the fate of two groups 
of school children who had audiograms a year apart. 
There were 327 ears with a significant hearing loss. 
Of the group receiving medical treatment after de- 
*Associate director, Winthrop Foundetinn for Deafness, Massachusetts 


Eye and Far Infirmary; assistant sur usetts Eye and Ear 


nfirmary and Massachusetts — spital. 


tection, 85 per cent showed improvement, 65 per 
cent of them to the range of normal hearing. Of 
the group receiving no medical treatment, 23 per 
cent showed some improvement, 11 per cent of 
them to the range of normal. Only 14 per cent of 
the group receiving medical treatment showed no 
change in hearing loss, and none of them had a 
greater loss at the second test. Of the group that 
received no medical treatment, 76 per cent retained 
the same hearing loss, and 22 per cent showed a 
greater loss of hearing at the second testing. 


Speech Tests 


The predictability of a person’s loss for speech, 
on the his pure-tone audiometer per- 
formance, is high. This has become more evident 
as methods for measuring hearing loss for speech 
have been explored. The transition of the status 
of the fenestration operation from the role of ex- 
perimental to acceptable therapy has stimulated 
means of standardizing criteria for its success. 
forts thus expended have seen the evolution of 
tests for speech intelligibility for one of three pur- 
poses: measuring loss of hearing for speech, measur- 
ing the maximum articulation function scores and 
determining the Social Adequacy Index. Reference 
to Figure 1 is essential to an understanding of the 
purpose of speech testing and the use of different 
test items. Hudgins et al.,“ in developing Auditory 
Test No. 9 for testing the threshold of hearing for 
speech, chose spondee (dissyllabic) words. The in- 
tensity level at which the listener correctly iden- 
tifies 50 per cent of the recorded test items falls on 
the steepest or most sensitive part of the curve 
(Fig. 1) and is his threshold of hearing for speech. 
His loss for speech is the difference between his 
threshold and the average threshold of a number of 
normal ears. Since the threshold of hearing is more 
precisely determined when the articulation function 
is steep, dissyllabic words are used. This test is in- 
tended to corroborate rather than to supplant the 
individual pure-tone audiometric test, which, with 
its variable contours and different types and de- 
grees of high-frequency loss, is of diagnostic sig- 
nificance to the otologist. In addition, the early high- 
frequency deafness detectable by pure-tone audi- 
ometry would remain undiscovered by speech tests. 

The combined information from the pure-tone 
audiogram and the hearing loss for speech gives a 
reasonable picture of the patient’s auditory handi- 
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cap. Further useful data may be obtained by in- 
vestigation of the hearing at intensities well above 
threshold. In essence this is a measure of the maxi- 
mum discriminatory capacity for the basic phonetic 
elements of speech. In other words, what is the 
maximum hearing ability under conditions of ade- 
quate amplification? For this the more difficult 
monosyllabic words are used. 

Egan, ' at the Harvard Psycho-Acoustic Labora- 
tory, revised the monosyllabic word lists after inten- 


sive of the criteria necessary for articulation 
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testing methods. He proposed 24 lists of 50 words 
each. Each list is phonetically balanced (PB) — 
that is, it contains proportionate representation 
of the phonetic elements of the English language. 
Thurlow et al.* advocated use of the PB word lists 
to obtain the maximum articulation score at 100 
decibels. A score of 96 to 100 per cent of words cor- 
rectly heard at this intensity indicates excellent 
discrimination and a conduction deafness without 
nerve involvement. A “ceiling” or maximum articu- 
lation score of less than 90 per cent of words cor- 
rectly heard indicates some degree of perception 
deafness. This is a useful test, then, in predicting 
the performance of an ear under amplification, 
either by fenestration operation or a hearing aid. 
Silverman et al.“ further utilized the PB word 
tests to determine the patient’s social adequacy 
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index in relation to the fenestration operation. 
This index is the average percentage of monosyllabic 
words, phonetically balanced, that are 

heard under standard conditions of faint, moderate 
and loud speech. They state that a successful 
fenestration operation must restore the patient’s 
hearing from below to a level above the threshold 
of social adequacy (loss of 45 decibels for speech). 
By and large the usefulness of the social adequacy 
index has been limited because it takes too much 
time. 


Psychogenic Deafness 


Means of detection and measurement of 
genic deafness were developed during World War 
and are now increasingly important in civilian li 
The patient with psychogenic deafness cannot be 
identified through ordinary malingering tests. He 
has a self-imposed threshold that remains quite 
stable, and thus he is consistent on repeated audio- 
metric tests. The key to the problem of di 

ing psychogenic loss seems to be in destroying, or 
disturbing, the patient’s unconscious yardstick, 
so that he has no reliable means of determining the 
loudness of the stimulus and therefore cannot give 
responses on a consistent basis. The Doerfler- 
Stewart® test measures the speech-reception thres- 
hold in the presence of a masking noise. Functional 
deafness is suspected when the threshold is dis- 
turbed by a masking noise much fainter than would 
be expected to disturb speech reception in organic 
deafness. The person with normal hearing or an 
organic deafness can hear speech correctly until 
the masking voice exceeds the speech level by 10 to 
20 decibels. The intensity of the masking noise re- 
quired to disturb speech reception in functional 
deafness is significantly less than this. 

Bordley and Hardy® have advocated the use of 
psychogalvanic skin- resistance measurements to 
determine functional deafness and to measure the 
hearing of infants. The patient is conditioned to a 
shock stimulus preceded by a pure tone from an 
audiometer. The response of the sympathetic 
nervous system via the sweat glands is reflected by 
a change in electrical resistance and recorded in a 
tracing. 
stimulus may be withdrawn, and the pure tone alone, 
if heard, will elicit a response of the sweat glands. 
This method assumes a normally responsive sym- 
pathetic nervous system. It also requires a team of 
well trained personnel and is not yet adaptable for 
mass testing. 

Bekesy’s'® new audiometer presents a constantly 
changing frequency whose intensity is controlled 
by the patient. The patient presses a button when 

he hears the tone and this causes the attenuator to 
reduce the intensity of the tone until it disappears 
below the patient’s threshold. He then releases the 
button when he no longer hears it, and the tone is 
automatically increased. It is constructed so that 


After conditioning, the electrical shock ~~ 


700 
RELATIVE INTENSITY IN DECIBELS 
res Of hearing for speec 
determined when the curve is steep, the s 
The steepest or most sensitive part of the 
cent of the words are correctly heard. The percentage of cor- 


Vol. 243 No. 18 


the patient’s responses are recorded on an audio- 
gram card, and his own audiogram is thus traced 
out. Variability in the patient’s threshold responses 
can thus be observed and inferences made about 
the type of deafness according to the span of his 
threshold responses. 

Semenov" presents the differential diagnosis be- 
tween hysteria, psychogenic deafness, malingering 
and organic deafness with psychogenic overlay. He 
describes the technic of narcosynthesis, using 
Pentothal Sodium. Psychogenic deafness reveals 
a history of an emotional shock, and the deafness, 
which is sudden and severe, is out of proportion to 
any ear disease. The audiogram shows a linear loss, 
and may be inconsistent with other tests. A sud- 
den improvement in hearing is not uncommon. The 
hearing loss is real, and there is no attempt at 
guarding against discovery as in malingering. 
Hysterical deafness is diagnosed by virtue of con- 
comitant hysterical manifestations. 


Eusracniax SALPINGITIS 


Blocking of the eustachian tube, with or without 
subsequent extravasation of fluid into the middle 
ear, may be due to sinusitis, nasopharyngitis, al- 
lergy, dental malocclusion, cancer or adenoid tissue. 
Response to treatment is generally satisfactory. 


Lymphoid Tissue 
White,” in an excellent article, discusses the fac- 


tors influencing the growth of lymphoid tissue in 
animal experiments. These factors are diet, endo- 
crine secretions and stimuli other than hormonal, 
which may arise either within or without the or- 
ganism. Lymphoid structures are in a state of con- 
tinuous histologic and physiologic flux in response 
to variations in the secretory rate of the pituitary- 
adrenocortical mechanism. This rate is influenced 
by diverse stimuli in the environment such as cold, 
heat, anoxia, tissue injury, bacterial toxins, toxic 
chemicals (such as arsenic and benzene), anesthet- 

ics (such as Nembutal), foreign proteins and mi- 
- amounts of histamine, insulin, epinephrine 
and thyroxine. These substances produce an in- 
creased secretion of hypophyseal adrenotrophin, 
which in turn increases adrenocortical steroids. 
These hormones cause a marked decrease in size of 
the lymphoid structures, and White describes the 
resultant histologic changes. The relation between 
lymphoid-tissue changes and the sex hormones is 
described. He points out that lymphoid involu- 
tions caused by reduced caloric intake may be due 
to the increased adrenocortical steroids that are 
present in acute or chronic inanition. He discusses 
the restriction of lymphoid-tissue growth by elimina- 
tion from the diet of phenylalanine, leucine and 
the vitamin pyridoxine. A diet deficient in protein 
and thus in nitrogen also limits the rate of growth 
of lymphoid tissue. This is a basic article that shows 
possibilities for further investigation. 
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The use of radium for the treatment of naso- 
pharyngeal lymphoid tissue received impetus from 
its reputed success in the treatment of aero-otitis 
during World War II. Burnam and Crowe," of the 
Otological Research Laboratory of Johns Hopkins 
University, pioneered the principal of nasopharyn- 
geal irradiation for recurrent adenoid tissue. Crowe" 
has also emphasized the fact that high-tone deaf- 
ness is not necessarily a nerve deadness, but may 
result from eustachian-tube closure. He states that 
the relation between chronic or oft-repeated epi- 
sodes of partial eustachian-tube obstruction and 
impaired hearing is so definite that irradiation of 
the nasopharynx is justifiable as a prophylactic 
measure in all patients in whom hyperplastic 
lymphoid tissue is seen at the tubal orifices. For 
many years he supplemented every tonsillectomy 
with irradiation of the nasopharynx. He advocated 
the use of a 50-mg. radium applicator filtered by 
0.3 mm. of monel metal. About 75 per cent of the 
beta rays are absorbed in the first 3 mm. of tissue. 
In contrast, less than 10 per cent of the gamma rays 
are absorbed. The dosage of eight and a half 
minutes given three times a day at fourteen-day 
intervals was later increased to twelve minutes.'® 
Crowe cautioned against overdosage and indiscrimi- 
nate use of radium. He alsoemphasized the fact that 
this treatment was designed to eradicate the con- 
ditions that lead to deafness, rather than to cure the 
hearing loss. 

The literature abounds with reports of improved 
hearing, relief from tinnitus and decreased incidence 
of colds as a result of nasopharyngeal irradiation 
with the monel-metal 50-mg. applicator. Proctorie 
treated 400 patients with a total of 1110 radium 
applications, in conjunction with surgery and local 
therapy to the sinuses, nose and ears. Subsequent 
examination showed 99 patients to have no lymphoid 
tissue in the nasopharynx, and 167 had only minute 
traces. The hearing in 284 ears improved, the hear- 
ing of 234 was unchanged, and in only 24 had the 
hearing loss progressed. Of 178 patients with fre- 
quent and severe upper respiratory infections, 113 
ceased catching, or had few, mild colds. Nine of 19 
patients were completely relieved of attacks of 
bronchial asthma. Twenty-one of 33 chronically 
discharging ears became dry. Canfield'’ reported 
56 per cent improvement by audiometric tests in a 
group of 50 children with a partial hearing loss. He 
states that to date no case of radium burn or other 
complication has been reported. The dosage of 
irradiation has been so small that absence of com- 
plications is to be expected. His statement that the 
patient should be considered in terms of what propor- 
tion of his hearing loss can be expected by obstruc- 
tion of the eustachian tube is pertinent. 

The literature lacks reports of carefully controlled 
studies of the benefits of nasopharyngeal irradiation, 
after all other types of therapy have been exhausted. 
In such a study conducted over the past three years, 
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at the Winthrop Foundation for Deafness at the 
Massachusetts Eye and Ear Infirmary, I have noted 
actual hearing improvement in only an occasional 
patient. I have yet to see a nasopharynx com- 
pletely free of adenoid tissue after radium treat- 
ment. On the other hand, a definite decrease in the 
incidence of middle-ear effusion has followed this 
therapy. 

Every physician using the nasopharyngeal radium 
applicator should familiarize himself with the con- 
clusions of Robbins and Schulz. in an article de- 
scribing the potential hazards of nasopharyngeal 
irradiation. With the assistance of Dr. Robley D. 
Evans, of the Massachusetts Institute of Tech- 
nology, they estimated the roentgen output of the 
applicator now in use at the Massachusetts Eye and 
Ear Infirmary. At the surface of the applicator, the 
dose was about 1800 r for a twelve-minute treat- 
ment and less than 600 r at a distance of 2 mm. 
(Since the applicator is 2 to 4 mm. distant from the 
tissue, except at the end, the dosage is probably 
considerably smaller than the above figures.) The 
authors recommend that only an erythema dose 
be used and warn of possible radiation necrosis and 
malignant degeneration in later years if this applica- 
tor is used indiscriminately. 

It seems to be the carefully considered opinion 
of conservative otologists that nasopharyngeal irra- 
diation is a valuable therapeutic adjunct in the con- 
trol of deafness. Its routine or indiscriminate use 
by those unfamiliar with the anatomy of the naso- 
pharynx or with the potential dangers of overdosage 
may relegate it to disrepute. 

There is general agreement on the advisability 
of primary surgical adenoidectomy for deafness due 
to tubal obstruction by lymphoid tissue. More de- 
batable is the question of secondary adenoidectomy 
for deafness due to recurrent adenoid tissue. Melt- 
zer stresses the value of secondary adenoidectomy 
before one resorts to irradiation. He advises direct 
visualization of the entire nasopharynx, including 
the fossae of Rosenmueller, the torus of the eusta- 
chian tube and the lateral salpingopharyngeal bands. 
This is best accomplished with the patient in the 
sitting position by the use of hemostatic control of 
bleeding. A Lothrop palate retractor is used to 
elevate the soft palate while the tissue is removed 
with sharp, clean-cutting ring punches fitted with 
a perforated retaining basket. 

The adenoid operation is usually done blindly, 
hurriedly and with the patient emerging from an- 
esthesia. The small but important nodules of 
laterally placed adenoid tissue are thus missed. The 
principal of direct visualization for adenoidectomy 
should be more widely utilized. 


Deafness Due to Allergy 

Recent otologic thought has ascribed to allergy 
a — role in the etiology of deafness. Ashley 
reviews the subject and discusses the preponderant 
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evidence that the mucosa of the eustachian tube 
and middle ear may enter into the allergic process 
along with changes in the nose and paranasal 
sinuses. He emphasizes the need for an adequate 
allergic history along with studies of nasal and 
nasopharyngeal secretions for increased eosinophils 
in cases of suspected middle-ear allergy. He believes 
that house dust is the most important inhalant, with 
molds, fungi, tobacco smoke and paper being of 
almost equal importance. The otologist should con- 
duct his own allergic investigations and observa- 
tions. His discussers enter a plea that otologists 
not concern themselves so exclusively with the injec- 
tion of antigenic material but rather consider 
therapy on a broader basis, including such environ- 
mental agents as heat, cold, fatigue and emotional 
disturbances that may produce the clinical picture 
of allergy. The rationale of a trial of antihistamines 
was pointed out. The optimum time for detecting 
eosinophilic secretion is after subsidence of any 
superimposed acute infections. 

Koch" conducted careful experiments that led 
to three definite conclusions: there is a special 
clinical picture characteristic of chronic otitis with 
eosinophilic secretion; an allergic etiology can be 
proved by staining and examination of middle-ear 
secretions and by biopsy examination of middle-ear 
mucosa; and allergic otitis can be experimentally 
produced in guinea pigs. 

Jordan lends impressive clinical support to the 
evidence for an allergic etiology in chronic secretory 
otitis media. The recurrent adenoids of his allergic 
patients were always larger than those in the non- 
allergic group. The most common chief complaint, 
although mild, was hearing loss. The most constant 
physical sign was a yellowish red cast of the drum, 
with slight retraction. Fifty-seven patients with 
known allergy were treated primarily by allergic 
management. All but 3 of these were relieved of 
fluid in the middle ear; these 3 cases could not be 
allergically controlled. 

The inevitable conclusion regarding treatment of 
secretory otitis media is that more diligence should 
be applied in the removal of causative factors that 
predispose to nasopharyngeal edema and hyper- 
trophied lymphoid tissue. These factors are vita- 
min and protein deficiencies, unbalanced diet, anx- 
iety states, allergy and local disease of the nose, 
septum and sinuses. Only then is one justified in 
resorting to surgical attack on the nasopharynx 
or bombardment by one of the 1500 radium applica- 
tors now in use in this country. 


Dental Malocclusion 


Seaver discusses the various types of malocclu- 
sion and their relation to eustachian-tube block. 
Because of the malocclusion there is inhibition of 
the movement of the mandible as a protective 
mechanism. If the chewing reflex is thus inhibited 
there will be an inhibitory spread to the swallow- 
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ing reflex, which involves the tubopalatal and 
pharyngeal muscles, including the superior con- 
strictor muscle. The poor muscular action results 
in a diminished blood and lymph flow in the mucosa 
of the nasopharynx and eustachian tube. It also 
inhibits autoinflation of the tympanic cavity. 

The possibility of reflex inhibition of the eusta- 
chian-tube musculature, by virtue of referred fifth- 
nerve discomfort from the temporomandibular- 
joint region, is a separate theory. Each of these 
theories needs added support from the standpoint 
of experimental physiology to be more convincing. 
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if the ossicles are removed a hearing loss of 30 to 
35 decibels may be expected.) 


OroscLErRosis 


Wolff?® discusses in detail the vascular pathology 
of the temporal bone. She calls attention to the 
similarity between vascular changes in the temporal 
bone and peripheral vascular diseases in other parts 
of the body. She describes lesions of the internal 
carotid, middle meningeal, internal auditory and 
inferior tympanic arteries that may give rise in the 
otic capsule to decalcification, osteoporosis or 


. osteofibrosis. The blood vessels of the temporal 


SuppuraTiveE Orrris MEDIA 


It is well within the scope of this paper to em- 
phasize the need for a timely myringotomy in many 
cases of acute suppurative otitis media. Middle- 
ear infection accompanied by a severe systemic 
reaction, with bulging of the tympanic membrane 
and obliteration of the short process of the malleus, 
indicates an abscess requiring surgical drainage. 
Antibiotics are also indicated, but the purpose of 
treatment should be to prevent subsequent hearing 
loss as well as mastoiditis. Ideally, the follow-up 
therapy should include treatment to re-establish 
patency of the eustachian tube and ensure normal 
hearing by pure-tone audiometry. 

Although the primary objective of surgical treat- 
ment in chronic suppurative otitis media is to fore- 
stall or cure intracranial complications, a technic 
that will least disturb the function of hearing should 
be used. To this end the modified radical mas- 
toidectomy is finding wide acceptance. Whatever 
else is accomplished, the mucous membrane of the 
middle ear is preserved in the interest of hearing 
conservation. Daggett™ has listed the various de- 
grees of modified radical mastoidectomy in current 
use. Variations in technic include all stages from 
preservation of the ossicles and thinning of the 
bridge, to removal of the incus, head of the malleus 
and the bridge. Meltzer'® discusses operative 
technics designed to eradicate disease and still 
preserve the hearing. He points out the usefulness 
of ossiculectomy and extensive simple mastoidec- 
tomy in surgery of chronic ear disease. He uses the 
modified radical mastoidectomy when the disease 
is limited to the attic and antrum region. The ex- 
tent of the disease determines the actual surgical 
technic. The outer epitympanic wall is removed, 
the notch of Ravinius widened, and the ossicles 
thus exposed for inspection. If the ossicles must be 
removed, a skin graft is used to seal the middle-ear 
space. If the attic disease is not extensive the 
ossicles may be left in place and covered by a skin 
flap from the membranous-canal wall. If the per- 
foration of Shrapnel’s membrane is so large that the 
ossicles cannot be covered, a primary skin graft 
may be used. (With the ossicles left in situ, hear- 
ing can be maintained at the preoperative level; 


bone may show calcium plaques, atheromas, 
aneurysms, hemangiomas, tortuosity, congestion, 
stasis, obliterative arteritis and sympathetic con- 
striction. She points out the possible relation be- 
tween peripheral vascular disease and vibratory 
trauma of the temporal bone, owing to increased 
mechanization of civilization. The impression is 
gained from this excellent treatise that vascular 
lesions of the temporal bone may be significant 
factors in the precipitation of otosclerosis. One is 
also impressed with the possible role of vibratory 
phenomena in the etiology of deafness. 

Fowler? presents a discussion of the possible fac- 
tors in the etiology of otosclerosis. Clinically, cer- 
tain observations and laboratory findings seem to be 
correlated to the activation of the lesions and the 
increases in deafness. Among these, emotional and 
endocrinal disturbances and severe illnesses are out- 
standing. Experimentally, many bone dyscrasias 
may be caused by hormonal imbalance and food 
deficiencies, but efforts to produce typical otosclero- 
sis in animals have failed. Fowler believes that 
these failures are due to the absence of the inheri- 
tance factor in animals as well as their more stable 
emotional status and lower level of cerebration. 
He thus holds that otosclerosis in human beings 
must have the element of inheritance and that the 
task of the otologist is to find means for determining 
the activating factors. 

Fowler studied, over a period of years, the cal- 
cium, phosphorus and phosphatase activity in 160 
patients with otosclerosis. The serum calcium was 
below 9.5 mg. per 100 cc. in 90 per cent, and in a 
group of persons with nerve deafness used as a con- 
trol group it was below 9.5 mg. in 47 per cent. The 
serum phosphorus was below the normal limit of 
3.5 mg. per 100 cc. in 56 per cent of male and in 
62 per cent of female patients. Fowler suggests that 
a low normal level of these minerals may be the 
determining factor in activating otosclerosis in 
persons with hereditary tendencies. 

FENESTRATION OPERATION FOR OTOSCLEROSIS 
Selection of Patients 

The ideal patient for the Lempert fenestration 


operation has a linear loss of 40 to 50 decibels by 
air conduction with a rising curve in the high fre- 


quencies. He has good bone conduction in the speech 
frequencies, and his Rinne tests using the 512, 
1024 and 2048 tuning forks are negative in the 
ratio of 1:2 or 1:3. His auditory performance should 
be excellent with amplification whether one uses 
the speaking tube or a recorded word list on the 
phonographic attachment of the audiometer. He 
hears well on the telephone and is aware of para- 
cusis. In short, he has a conduction deafness with 
excellent capacity for auditory discrimination pro- 
vided speech reaches his ear at sufficient intensity. 
Most operators classify patients deafened by 
otosclerosis into one of four groups, depending upon 
their candidacy for successful surgery. They may 
be called ideal, good, borderline or unsuitable ac- 
cording to the estimated degree of inner-ear dis- 
criminatory function as determined by the tests 
mentioned above. The borderline patient with some 
degree of nerve deafness may receive a substantial 
improvement, but he seldom reaches a postopera- 
tive level of practical, unaided hearing. 

A patient under consideration for fenestration 
surgery should be informed of all possible sequelae. 
He is hospitalized for eight to ten days and loses 
perhaps another two weeks of employment. More 
often than not, dizziness is troublesome for one to 
two weeks. It may, in a small percentage of cases, 
continue to be troublesome, especially if the pa- 
tient’s work requires sudden and extreme varia- 
tions in position of the head. Swimming and div- 
ing are prohibited after the operation. A prolonged 
period of postoperative care is necessary for good 
epithelialization of the cavity, and for the rest of 
his life, periodic cleaning two or three times a year 
is advisable. Intermittent otorrhea is a possible 
annoyance that requires more frequent medical 
care. In the event of failure, an air-conduction 
hearing aid is not easily worn on the operated ear. 
One ear alone, the poorer when possible, is selected 
for operation, and in the event of success, practical 
monaural hearing results. There may still be 
difficulty in localization of sounds. A successful 
result does not mean normal hearing. It implies 
a residual loss of not more than 30 decibels in the 
operated ear. A successful result usually means a 
decrease or disappearance of the tinnitus in that 
ear. And, finally, the patient should clearly under- 
stand that, as an alternative to surgery, he can 
wear a hearing aid with both comfort and good 
speech reception. The patient with otosclerotic 
conduction deafness has a wide range of comforta- 
ble loudness and with a minimum of adjustment can 
tolerate a hearing aid. If possible, before decid- 
ing on surgery, he should be given a thorough ex- 
posure to the performance of a hearing aid. This 
is good psychology regardless of whether he chooses 
surgery or mechanical means of improving his 
hearing. The patient always asks, in terms of 
percentage, what his chances are of success. This 
varies between 30 and 80 per cent according 
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to the current optimism of the surgeon and accord- 
ing to his criteria of what constitutes a successful 
result. Nevertheless, the patient should be aware 
of the rare possibility that the operated ear will be 
made worse, although it may only slightly affect 
his total binural hearing capacity if the poorer ear 
has been selected. The emotionally disturbed pa- 
tient does not tolerate well the operative sequelae 
and should be properly assessed by a psychiatrist 
before submitting to this operation. 


Surgical Technics and Results 


During recent years great effort has been ex- 
pended toward improving the results of the Lempert 
endaural fenestration operation for deafness due 
to clinical otosclerosis. Much of this effort has been 
directed at the central problem, which is the pre- 
vention of osteogenesis with closure of the fistula. 

After histologic evidence on fenestrated monkeys’ 
ears by Lempert et al.”* that lead burnished into 
the margins of the fenestra rim reduces osteogenesis, 
many surgeons have reported the routine use of the 
lead-burnishing burr. It has been difficult to 
evaluate the results of the lead burr because of the 
multiple factors in technic that may influence the 
end result. In my experience many closures have 
followed the use of the lead burr although there is 
some evidence that osteogenesis was delayed. 

Lempert,” in a further effort to develop a technic 
of making a bone-dust-free fenestra, creates an 
endosteal bone cupola on the surgical dome of the 
vestibule, which is then circumferentially incised 
and removed by eversion. The customary procedure 
of fracturing inward and pulverizing the endosteal 
bony layer of the labyrinthine capsule may cause 
bone splinters and bone dust to enter peri- 
lymphatic space. Attempts at removal are hazard- 
ous for fear of rupturing the delicate membranous 
labyrinth or its supporting trabeculae, and their 
continued presence may stimulate endosteal osteo- 
genesis. 

Lempert further states that a suitable patient for 
the operation has about an 80 per cent possibility 
of immediate restoration of hearing to a practical 
level, and a 60 per cent possibility of maintaining 
this improvement permanently. Whether recent in- 
novations will increase the percentage of successful 
results remains to be seen. 

These figures seem reasonable and are in line with 
those of other experienced surgeons doing this work. 
Campbell*® reports that 63 per cent of 100 cases 
one or two years after operation were completely 
successful. An additional 14 per cent had an im- 
provement of 15 to 30 decibels. On the other hand, 
Farrior, u reporting on his first 100 cases, lists 82 
per cent successful twelve or thirteen months after 
operation. Meltzer and Lewis“ give a detailed six- 
year report of 236 cases of fenestration operations 
from the Winthrop Foundation of the Massachu- 
setts Eye and Ear Infirmary. All cases, including 
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those operated on by a now discarded technic, were 
included. Exacting criteria were used in classifying 
a fenestration operation as successful. The patient 
must have, after a period of at least thirteen months 
postoperatively, a loss for the pure tones of the 
speech frequencies of not more than 30 decibels. 
In addition the loss for speech must not be greater 
than 30 decibels. The improved group included 
those not reaching the practical level of hearing 
(a 30-decibel loss) but having a gain postopera- 
tively of more than 17 decibels. With these rigid 
criteria about 45 per cent of the ideal cases were 
successful, and another 18 per cent were improved. 
The average preoperative decibel level of all success- 
ful cases was 53, and the average postoperative 
decibel level of the same patients was 25. This is 
contrasted with an average preoperative decibel 
level of 58 for the improved patients whose average 
loss postoperatively was 36. 

Judging from such conservative reports in con- 
junction with results from more enthusiastic opera- 
tors, the incidence of permanently successful re- 
sults from the fenestration operation is approxi- 
mately 50 per cent. Another large group, not reach- 
ing the practical level of hearing, will be given a 
significant improvement. An occasional patient is 
made worse because of traumatic or serious laby- 
rinthitis. In the hands of experienced operators 
such serious sequelae as facial paralysis and intra- 
cranial infections are rare. 


Nerve DEeaFNEss 

Morrissett,” in a recent article, discusses the 
plight of the nerve-deaf patient and the uselessness 
of all present medical therapy. He points out the 
many reasons why contributions to the literature 
showing results of therapy for nerve deafness may 
be unconvincing. The most important reasons are 
lack of controls and detailed, long-term audiometric 
studies. Typical of these are the reports of Lobel,™ 
who successfully treats deafness with large doses of 
vitamin A given intramuscularly, and of Gordon, 
who confirms Herschfeld’s results in using a com- 
bination of amino acids and vitamins. 

Perlman,** in a worthy contribution to the litera- 
ture, presents results of experiments showing the 
effect of vitamin A after depletion in rabbits. He 
cites past experimental evidence that vitamin A 
depletion causes nerve damage by a resultant dis- 
proportion between growing nervous tissue and the 
bony cage of the skull. In the internal auditory 
meatus there was a large amount of new-bone forma- 
tion that caused compression or herniation and re- 
sulted in eighth-nerve and end-organ degeneration. 

His animals depleted of vitamin A uniformly had 
new-bone formation on the intracranial aspect of 
the temporal bone — with and without degenerative 
changes of the eighth nerve and ganglion cells. The 
animals that after depletion were fed vitamin A 
showed no reversal of this new-bone formation. 
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Nor was there reversal of the degenerative changes 
in the nerve fibers and ganglion cells. 

In spite of commendable experimental investiga- 
tion and therapy on the level of clinical trial with 
amino acids, vitamins, Neostigmine and Jacobson’s 
solution (benzyl cinnamate), nerve deafness must 
still be regarded in the light of Lurie’s*?? comment 
in 1942. He pointed out that successful experimen- 
tal work from a therapeutic standpoint has been done 
primarily with young and rapidly growing animals, 
and that degenerative changes in the auditory 
nerve and organ of Corti are irreversible. 

It is hoped that the clinical counterpart of this 
interpretation may find its achievement in the arrest 
or modification of perception deafness at younger 
age levels. 


Rubella 


One of the most carefully controlled statistical 
investigations of rubella-deafened infants has been 
carried out by Hopkins“ at the Clarke School for 
the Deaf in Northampton, Massachusetts. She 
studied a total of 92 rubella-deafened children, 
using as control a group of hereditarily deaf children. 
She concluded that rubella in the mother causes a 
general developmental arrest in the child and that 
variation in the period at which rubella occurs 
modifies the extent of the arrest. It was strongly 
suggested that the amount of arrest in the develop- 
ment of the rubella-deafened children could not 
be due to their deafness but rather to the wide- 
spread effects of the virus infection. Hopkins found 
no direct correlation between the degree of deaf- 
ness and the month of maternal infection. Many 
of the cases of profound deafness in children were 
the result of maternal rubella in the second and 
third months of pregnancy, whereas others affected 
during the first month were only partially deaf. 
This contrasts somewhat with my personal experi- 
ence, which has shown generally a more profound 
deafness with early maternal infection. 


The Pre-School Deaf Child 


Until recent years the rehabilitation of the pre- 
school deaf child has represented a neglected phase 
of otology. More often than not these severely 
crippled children have done without the full benefit 
of diagnostic and medical guidance. McFarlan** 
states that there are between 17,000 ‘and 20,000 
children in schools for the deaf, admitted at the age 
of six. There are no provisions for handling the 
deaf child between the ages of two and six, his most 
formative years. McFarlan emphasizes the need 
for utilizing any residual hearing before too much 
proficiency is developed in lip reading. A hearing 
aid should be tried even on the apparently hope- 
lessly deaf child. 

Lewis*® discusses current problems in the rehabili- 
tation of the pre-school deaf child. The essential 
points in the remedial program of the Winthrop 
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Foundation at the Massachusetts Eye and Ear 
Infirmary are as follows: diagnosis, parent education, 
estimation of residual hearing, early application of 
remedial measures and flexibility of program as 
demanded by the individual needs of the child. 

The diagnosis of deafness is often confused with 
retardation, motor speech delay, developmental 
word deafness and asphasia on the basis of organic 
brain disease. Parents are urged to subscribe to 
current literature and to study specific articles to 
broaden their understanding of their child’s defect. 
Their presence is demanded at the child’s individual 
lessons in acoustic training, speech reading and 
language development. For purposes of rehabilita- 
tion an accurate audiogram is not necessary. 
child is classified as hard of hearing, partially deaf 
or profoundly deaf. This is done by means of a care- 
ful history and observations of the child’s speech 
and hearing ability. He is tested audiometrically 
by means of the conditioned auditory response, al- 
ways through a play approach. He is taught to 
take his turn at some simple game at the command 
of a sound. The sound sources include gross sounds, 
voiced vowels and consonants, and finally the audi- 
ometer. All partially deaf pre-school children are 
given a hearing aid regardless of facilities for speech 
reading, auditory training and language develop- 
ment. More caution is used in advising the use of 
a hearing aid for the profoundly deaf child, par- 
ticularly if facilities are not available for training 
in auditory and speech-language development. It 
is highly significant that a specialized hospital such 
as the Massachusetts Eye and Ear Infirmary has 
included in its services, actual speech and acoustic 
training by skilled teachers of the deaf. All but 
3 of 38 partially deaf children, so trained, were 
eventually placed in public or private schools. 
Of 17 profoundly deaf children 9 were placed in 
schools for the deaf, and 8 are in public or private 
schools. The statistics were not so encouraging, 
in terms of school placement, for the group who 
were merely studied and advised at the hospital, 
but given their actual auditory-speech training 
elsewhere. 


Toxici 

Deafness due to streptomycin toxicity has oc- 
curred sporadically, in contrast to the widespread 
vestibular damage from the drug. Wallner“ re- 
ported on 93 tuberculous patients receiving either 
2 or 1 gm. a day for four months. One patient with 
anuria had a severe loss of hearing. There were no 
other cases of deafness, whereas the majority receiv- 
ing 2 gm. a day and about half of those receiving 
1 gm. a day had some degree of vestibular damage. 
Wallner raises the question of the value of frequent 
audiograms because the chances of hearing loss are 
so remote. 

The particular otologic effects of streptomycin 
therapy seem to be chiefly on the vestibular func- 
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tion. Unless there is impaired renal function with 
concomitant high streptomycin blood levels, the 


incidence of hearing loss is small. This has been 


correlated by histologic studies on animals showing 
the most pronounced pathologic change in Dieter’s 
nucleus of the vestibular tract. 
Méniére’s Syndrome 

The surgical treatment of Méniére’s disease is 
finding general acceptance by otologists because of 
the simplicity of approach to the labyrinth. At 
present, however, labyrinthine destruction is limited 
to patients who have no significant residual hear- 
ing in the affected ear. Schall and Rambo,® using 
electrocoagulation of the membranous labyrinth 
in monkeys, tried to determine if the amount of 
cochlear damage was predictable. By detailed 
histologic studies it was concluded that extensive 
coagulation of the labyrinth caused cochlear damage, 
making serviceable hearing improbable. Lathrop* 
reviews the evolution of otologic and neurosurgical 
treatment of Méniére’s syndrome. He cites Day, 
who uses electrocoagulation of the membranous 
labyrinth and vestibule through a fistula in the 
anterior end of the horizontal semicircular canal. 
Thirty-five of a series of 40 patients had their hearing 
in the operated ear either destroyed or made worse. 
In another series of 15 cases the hearing either 
improved or remained at the preoperative level. 
Lathrop also cites Cawthorne, who uses evulsion 
of the membranous labyrinth, and reported total 
loss of both cochlear and vestibular function in 152 
patients. Lathrop employed electrocoagulation of 
the labyrinth for the surgical treatment of Méniére’s 
disease in 14 patients. The hearing in the operated 
ear was totally lost in all patients, but in none of 
them was the hearing in the ear at a serviceable 
level preoperatively. The eventual goal of otologists 
doing labyrinthine surgery is to abolish vestibular 
function without further destroying the hearing. 
If this goal is attained it will represent a significant 
advance in otologic surgery because the operation, 
which is extracranial, is therapeutically effective 
and attended by a convalescent period of about 
seven days. 


In an effort to establish an earlier differential 


diagnosis between Méniére’s syndrome and acoustic 
neuroma Dix et al.“ utilize the loudness recruitment 
phenomenon. In simple terminology recruitment 
may be defined as the ability of a nerve-deaf ear 
to perceive loudness, at intensity levels above 
threshold, in a manner similar to that of a normal 
ear. Using the monaural loudness balance test» 
they found recruitment to be present in Méniére’s 
syndrome and absent in acoustic neuroma. Should 
this principle be more thoroughly verified the otolo- 
gist may be capable of assisting in the early diag- 
nosis of acoustic-nerve tumors. This assistance will 
be welcomed by the neurosurgeon, who would 
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prefer operating before the lesion has undergone 
extensive involvement of the brain stem. 


Traumatic DEAFNESS 


Traumatic deafness includes hearing losses result- 
ing from blast injuries that result in perforation 
of the tympanic membrane. Opinion about the 
method of managing these cases differs. It is gener- 
ally agreed that irrigations are contraindicated but 
that careful and sterile cleansing of the canal with 
insufflation of antibiotics is acceptable. Systematic 
chemotherapy is useful if there is subsequent middle- 
ear suppuration or if there is foreign material in 
the canal causing an external otitis. McReynolds 
et al. reported on the otologic blast effects of the 
Texas City catastrophe, in which there were 77 
traumatic perforations of the tympanic membrane. 
A suppurative otitis media developed in only 1 
patient — a remarkably low incidence compared 
to other figures, which range from 20 to 40 per cent. 
Only 11 of the 77 perforations had not healed at 
the end of thirty days. In discussing this paper 
Knight traces the development of ear protectors 
for use in the United States Navy. He lists the 
requisites, the most essential of which are acoustic 
protection against both detonation and continuous 
loud noises, the transmission of faint sounds either 
directly, through a telephone, or through a headset 
receiver, simplicity of construction and allowance 
for equilization of air pressure for aviators and 
submarine personnel. 

Occupational deafness due to a long-continued, 
high-intensity noise or to vibration is a current in- 
dustrial problem. The committee on conservation 
of hearing of the American Academy of Ophthal- 
mology and Otolaryngology has appointed a sub- 
committee to investigate the otologic aspects of 
industrial noise. Judging from Grove's“ report it 
seems that the dividing line between innocuous and 
hazardous noise lies somewhere between 70 and 100 
decibels. The hearing defect caused by prolonged 
exposure to loud noise is greater for high tones than 
for low tones. The longer the exposure, the more 
the tendency to involvement of the speech fre- 
quencies. No form of treatment is effective, and so 
prevention is the only method of attack. Preven- 
tive measures are of three types: designing of build- 
ings and machinery to permit less noisy operations; 
the transfer of a worker with noise-sensitive ears 
to some less noisy operation; and the reduction of 
injurious noise at the ear of the worker. 

Loss of hearing from exposure to noise of an in- 
jurious level is an occupational disease compensable 
in 33 states. Pre-employment audiometric examina- 
tions should be made in workers who may be sub- 
jected to excessive noise. 
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CASE 36441 


PRESENTATION OF CasE 


First admission. A seventy-four-year-old man 
entered the hospital for the first time because of a 
mass in the right-lower-lung field. 

Two months before admission the patient de- 
veloped right-sided pleuritic pain, a nonproductive 
cough, fever and dyspnea. He was thought to have 
“virus pneumonia” and entered another hospital, 
where he was given chemotherapy, with rapid 
clinical improvement. An x-ray film taken after 
he was asymptomatic showed a mass in the right- 
lower-lung field. During the month after entry 
he felt quite well except for slightly increased fa- 
tigability and a slight hacking cough. He had no 
dyspnea or orthopnea, and his appetite had been 
excellent. He had passed no blood by rectum and 
had noted no change in bowel habits. 

He had always been in good health and had never 
been confined to bed. He had been bothered by 
mild sinusitis for several years. Following gonor- 
rheal urethritis acquired some thirty years before 
admission, he had noted occasional dysuria and 
nocturia. These episodes were referred to as “pros- 
tatic” and were relieved by prostatic massage. 

On physical examination the chest was clear to 
percussion and auscultation. The prostate was 
twice the normal size, with a firm rubbery con- 
sistence. 

The blood pressure was 110 systolic, 70 diastolic. 

Examination of the blood revealed a hemoglobin 
of 12.4 gm. and a white-cell count of 9200, with a 
normal differential. The urine was clear and had 
a specific gravity of 1.010, and the sediment con- 
tained an occasional white cell. There was no 
glycosuria or albuminuria. The stool guaiac test 
was negative, as was a blood Hinton test. An x-ray 
film of the chest showed an irregular lobulated mass 
10 by 6 by 12 cm. occupying the right middle lobe 
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(Fig. 1). The base of this mass rested upon the 
diaphragm and was indistinguishable from it. A 
portion of the mass appeared to extend into the lower 
lobe. There was a suggestion of lymph-node enlarge- 
ment at the right hilus. The aorta was moderately 
tortuous. The visualized bony structures were in- 
tact. Barium-enema examination disclosed multiple 
diverticula in the sigmoid and lower descending 
colon. The position of the colon was normal, with 
no evidence of diaphragmatic hernia. Bronchoscopy 
was negative, and cytologic examination of the 


bronchial washings was “negative” on one examina- 
tion and “doubtful” on another. The electrocardio- 
gram was normal. 

On the tenth hospital day a right middle and 
lower lobectomy was performed, with partial re- 
section of the diaphragm. The tumor was ad- 
herent to the diaphragm and occupied the lateral 
and posterior basal segments and the superior seg- 
ment of the right lower lobe. It was firm, ivory 
white and measured 13 by 8 by 6 cm. It had in- 
filtrated to the pleural surface. Two lymph nodes 
contained no tumor, and there was no actual in- 
vasion of the diaphragm by tumor. 

Postoperatively the patient had an uneventful 
course. A gastrointestinal series showed normal 
contour, with no irregularity in motility. On one 
film there was a suggestion of a soft-tissue mass 
in the left side of the abdomen. The mass had a 
rounded lower border adjacent to the shadow of the 
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left psoas muscle and extended to the level of the 
lower lumbar vertebra. 

The patient was discharged on the thirteenth 
hospital day. 

Second admission (three weeks later). The pa- 
tient had felt well in the interim and had gained 
6 pounds. He re-entered the hospital for study of 
the abdominal mass. 

Physical examination showed a well healed right 
thoracotomy scar. There was some dullness and 
diminished breath sounds at the right base poste- 
riorly. On palpation of the abdomen there was a 
suggestion of a smooth, rounded mass on the left 
side extending down to the level of the umbilicus. 
One observer thought that the mass moved with 
respiration. 

Examination of the blood disclosed a hemoglobin 
of 13.4 gm. and a white-cell count of 8200, with 


an essentially normal differential. Urinalysis was 
normal. The stool guaiac test was negative. The 
nonprotein nitrogen was 20 mg., and the total pro- 
tein 7.2 gm. per 100 cc., and the prothrombin time 
was 21 seconds (normal, 17 seconds). An intra- 
venous pyelogram showed prompt excretion of the 
dye on both sides. A soft-tissue mass, 9 cm. in 
diameter, was seen to overlie the lower pole of the 
left kidney (Fig. 2). The middle and lower calyxes 
were flattened. An x-ray film of the chest showed 
some fluid in the right pleural cavity. The right 
upper lobe was well expanded, and the left lung 
was clear. 
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On the sixth hospital day an operation was 
performed. 


DiFFERENTIAL Diacnosis 


Dr. WILLIAu A. Meissner*: Prior to the first 
admission this seventy-four-year-old man was 
apparently in good health except for pneumonia 
two months before entry. The pneumonia, since 
it responded so well to chemotherapy, probably was 
a pneumonitis caused by compression of adjacent 
lung tissue and bronchi by the mass that was dis- 
covered later. The only positive finding was the 
presence of a moderately enlarged prostate, which 


Ficure 3. 


is certainly not unusual for a man of this age. The 
laboratory tests were negative. 

May I see the x-ray films prior to the first 
operation? 

Dr. Stantey M. Wyman: These three films 
selected from the first examination show the rather 
homogeneous, nodular mass in the right middle 
lobe in immediate contact with the diaphragm (Fig. 
1) and very possibly extending into the right lower 
obe as seen in the lateral view. The lung fields 
are otherwise not remarkable. The heart shadow is 
within normal limits for a patient of this age. 

Dr. Meissner: It is interesting that the patient 
should have been in such good health and still have 
had a mass this size in the lung field. I do not think 
there is any particular need to go into the differential 
diagnosis of this mass in the lung since it was re- 
moved by surgery and since I have had the op- 
portunity to study the microscopical sections of 
this tissue. Usually, the pathologist has the last 
word, but that is only true when he is dealing with 
clinicians. When he is dealing with other pathol- 
ogists, this is not necessarily so. I am not sure what 
Dr. Castleman called this tumor microscopically 
so perhaps I shall not have the last word here. 


*Associate pathologist, New England Deaconess Hospital. 


“4 i. é P Ma, 
— : 
| 
* 
Ficure 2. 


710 


Dr. Benjamin Castieman: This is a photo- 
graph of the gross tumor (Fig. 3). It was in the 
lower lobe; the middle lobe was normal. The mass 
was adherent to the diaphragm and was nodular. 

Dr. Meissner: I have photomicrographs of 
the tumor that I shall project to give everyone an 
equal chance to make the diagnosis. The tumor 
compresses the adjacent lung and has a sort of en- 
capsulation. It is circumscribed by fibrous tissue, 
but there is not a true capsule. There are numerous 


Ficure 4. 


areas of necrosis within the tumor. The next slide 
shows the tumor extending down to the diaphragm, 
but it does not invade the muscle of the diaphragm. 
Here, again, there are numerous areas of necrosis 
within the tumor. A higher-power magnification 
of the tumor (Fig. 4) shows a sarcomatous rather 
than a carcinomatous arrangement of the cells. 
There are no acini or glandular spaces anywhere 
in the tumor. In a still higher-power magnification 
mitoses are rather common. Large atypical nuclei, 
which one associates with rapid growth of tumor 
cells, are also common. Many of the individual 
cells have abundant cytoplasm and bizarre shapes 
suggesting the appearance of striated muscle. How- 
ever, since I could find no cross striations in any of 
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these cells, I could not make the diagnosis of striated- 
muscle tumor. In other foci the tumor suggests 
smooth-muscle origin. There is a relative absence 


of collagen in the tumor. I think that these things 


added together make one arrive at a diagnosis of 
sarcoma, some of the areas suggesting smooth 
muscle and some suggesting striated muscle. I 
am going to make a diagnosis of myosarcoma. 

Myosarcomas may arise as primary tumors in 
the lung, but they are rare. Any primary sarcoma 
of the lung is a rare tumor. When one finds such a 
tumor, one immediately thinks that it is metastatic 
and looks elsewhere for a primary site. I believe 
that must have been the opinion of the Pathology 
Department here, because after the operation 
numerous x-ray studies were performed. From the 
protocol no other reason for doing the x-ray studies 
was apparent. 

May I see the x-ray films taken after the first 
operation? 

Dr. Wyman: The films of the upper gastro- 
intestinal tract and the colon show no evidence of 
a malignant lesion. There is extensive diverticu- 
losis, probably of no significance in this instance. 
The films selected from the pyelogram show a 
rather large, rounded mass overlying and probably 
continuous with the lower pole of the left kidney. 
This compresses the lower and middle calyxes, 
but I cannot be sure that it has caused any invasion 
or destruction of the calyxes (Fig. 2). 

Dr. Meissner: There is compression of the 
calyxes, however? 

Dr. Wyman: There is definite compression, the 
lower pole being displaced medially. 

Dr. Meissner: At this point in the history, 
this man, in a postoperative state, had a rapidly 
growing tumor in the left side of the abdomen. 
From the x-ray point of view it appeared to have 
been retroperitoneal rather than intraperitoneal. 
It would certainly seem, if the mass were intra- 
peritoneal, that there would be more signs of dis- 
placement or evidence of intestinal obstruction. 
It also seems that it was a tumor that was either 
attached to or arising from the lower pole of the 
left kidney. 

There are three speculations about what this 
tumor may have been. The first speculation is that 
it was a tumor independent of the tumor in the 
right lower lobe removed surgically. In this case 
the tumor may have been a renal cyst or multiple 
cysts, a hypernephroma or renal-cell carcinoma, 
or even a hydronephrosis. However, this specu- 
lation does not seem very inviting. It is always 
better to consider that two tumors in different parts 
of the body are related rather than separate primary 
tumors. 

The second possibility is that the tumor in the 
left abdomen was metastatic from the lung. This, 
again, is not a very inviting possibility because this 
is certainly an uncommon site for metastasis to 
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occur from a lung tumor. Moreover, as I said 
before, a primary tumor of this type in the lung is 
a rare condition. 

That leaves me with the third possibility, that 
the tumor in the abdomen was primary and the 
tumor in the lung represented a metastasis from a 
tumor arising in the region of the left kidney. Since 
the tumor in the right lower lobe was a myosarcoma, 
following this line of reasoning I have to assume 
that the tumor in the left abdomen was also a myo- 
sarcoma. Sarcomas of the kidney are uncommon 
tumors and may arise from the renal capsule or 
from embryonic rests of the mesoblast. These 
embryonic rests often give rise to tumors that 
are mixed tumors, — mixed carcinomas and sar- 
comas together, — and in this case they are called 
Wilms’s tumors. Sometimes such embryonic-rest 
tumors of the mesoblast show only one element 
and may appear as a pure carcinoma or a pure 
sarcoma. When they appear as a sarcoma, they are 
very often an atypical, undifferentiated, highly 
malignant myosarcoma. 

Wilms’s tumors and these related embryonic 
tumors usually are seen in childhood. However, 
similar tumors may occur in adults. Two years ago 
Culp and Hartman, i in the Henry Ford Hospital, 
collected over 100 cases of Wilms’s tumors and re- 
lated types that occurred in patients over sixteen 
years of age. These tumors occur in either sex about 
equally. They arise in either kidney in about equal 
numbers. They give rise to metastases to the lung, 
regional lymph nodes and liver. The course is rapid. 
There is compression of the calyxes and of the pelvis 
but often no erosion of the pelvis so that hematuria 
is by no means a constant finding in tumors of this 
type. There was no hematuria in the case under dis- 
cussion. The commonest single symptom in adults 
as in children is the presence of a large mass. Actually 
this was the only positive sign or symptom, other 
than the x-ray finding, in this case. I think that such 
a tumor fits everything that was found in the case 
under discussion. I do not believe I can call it a 
Wilms tumor because I could find no carcinomatous 
elements in the tumor. It may be that on study of 
further sections they could be found. Therefore, I 
* should like to call this a myosarcoma. The name that 
was suggested by Culp and Hartman for this type of 
tumor seems to be a very good one; since it is a 
tumor of the mesoblast, they call it a mesoblastic 
nephroma. That will be my diagnosis — mesoblastic 
nephroma arising in the lower pole of the left kidney, 
with metastasis to the right lower lobe. 

Dr. Cas rLEMAN: Dr. Scannell, do you want to 
say something about the first operation? 

Dr. Gorpon ScanneELL: Since this patient was 
seventy-four years old we wondered at first whether 
this could be a diaphragmatic hernia. That was 
wishful thinking, since the barium-enema examina- 
tion was read as essentially negative. It is interest- 
ing that in review of the films there is a soft- tissue 
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mass visible in the left side that we had not noticed 
before since we were not focusing on this. The pa- 
tient was rather rotund before the first operation, 
and nobody felt the mass. At operation the first 
time he was explored by Dr. Edward D. Churchill 
— the mass in the chest appeared to be primary 
in the lung, although it also invaded the diaphragm. 
It was necessary to remove a good portion of the 
diaphragm, and the hepatic vein was exposed very 
clearly through the right chest — a thing that tt 
had not seen before. Apparently total removal of 
the tumor was accomplished. We were then greeted 
with the diagnosis that this was not an ordinary 
pulmonary tumor, but that it was of sarcomatous 
nature and we would do well to look in the region of 
the kidney. 

The patient had had enough for the time being 
and was discharged. He came back in for further 
investigation, and this mass in the left lower pole 
of the kidney was demonstrated by intravenous 
pyelogram. The mass was readily palpable in the 
left flank especially now that the patient had lost 
some weight. We explored him through the ab- 
domen fearing to open the left chest so soon after 
a procedure on the right in a seventy-four-year-old 
man. There was a tumor apparently behind the 
splenic flexure, invading the mesentery of the 
splenic flexure and in relation to the lower pole of 
the kidney. It was necessary to remove the kidney 
and splenic flexure en bloc to free the mass. The 
tumor had broken out anteriorly, and there were 
several hard lymph nodes in the mesentery of the 
splenic flexure. Although the bowel itself was not 
actually invaded by tumor it would have been im- 
possible to save it. 


Curnicat Diacnosis 
Retroperitoneal sarcoma. 


Dr. Meissner’s Diacnosis 


Mesoblastic nephroma of kidney, with pulmonary 
metastasis. 


ANATOMICAL D1AGNosis 
Renal-cell carcinoma, with pulmonary metastasis. 


PaTHOLOoGICAL Discussiox 


Dr. Castieman: As Dr. Scannell has indicated 
we made a diagnosis of sarcoma on the first slides. 
Dr. Mallory saw the slides, and since he was not 
suré of any myofibrils, made a diagnosis of fibro- 
sarcoma. He believed that it probably was meta- 
static and suggested the kidney before the abdominal 
mass had ever been felt. The slides of the second 
operation showed clear cells quite characteristic 
of renal-cell carcinoma or hypernephroma. (We 
are trying to get away from the term hypernephroma 
since its origin from the renal tubules is almost 
universally accepted.) When we first saw this renal- 
cell picture, we wondered whether this patient had 
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two tumors — a sarcoma in the lung and a separate 
renal-cell carcinoma in the kidney. The lymph 
nodes around this mass, however, showed exactly 
the same picture as the lung, and on some slides 
there was a change from the typical renal-cell 
carcinoma to the spindle-shaped cells that we had 
called a sarcoma. 

There has been a good deal of discussion about 
whether or not these tumors are really embryonal. 
Willis, who knows a great deal about embryonal 
tumors, feels very strongly that this tumor is a 
straight carcinoma and that it can verge over into 
spindle-shaped cells. He makes the statement that 
most pathologists are unaware of this merging 
and often call it sarcoma (which we did and which 
was done by Dr. Meissner), but one should always 
be on the watch to see whether the tumor is not 
a renal-cell carcinoma with a variation toward the 
spindle-shaped cells; I think he is right. I think 
this was a carcinoma. One could call it a mixed 
tumor, but usually the embryonal or mixed tumors 
of the kidney do not contain the clear type of cells. 

We thought we would reverse the exercise today 
and let the clinical men have the laugh on the 
pathologists. 

REFERENCES 
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CASE 36442 


PRESENTATION OF CasE 

A forty-nine-year-old married woman was ad- 
mitted to the hospital because of abdominal pain 
and vomiting. 

The patient was in good health until a few days 
prior to admission, when she felt generally “achy” 
and “run down,” with generalized muscle and joint 
aches and some headache, but without signs of upper 
respiratory infection, chills or fever. On the evening 
of admission, three hours after eating a moderate- 
sized meal, she had a severe, sharp, crampy, lower 
abdominal pain, which she described as a severe gas 
pain.” The pain increased in severity over the next 
half hour, becoming generalized over the entire 
abdomen and most severe in the epigastrium and 
periumbilical area. Approximately half an hour 
after the onset of pain she vomited, and she sub- 
sequently vomited fifteen times in the next two 
hours. Just prior to admission she had a loose stool. 


THE NEW ENGLAND JOURNAL OF MEDICINE 


Nov. 2, 1950 


There was no history of previous similar attacks. 
About twice yearly over the preceding few years 


she had had several short attacks of “indigestion” ? 


usually associated with being tired and overeating.” 
These consisted of half an hour of gaseous distress 
and belching. There was no known food intoler- 
ance. The bowel habits were regular, with no re- 
cent change. There was no dysuria, urgency, fre- 
quency or hematuria. She had one child twenty- 
five years of age, and no other pregnancies. The 
menarche was at twelve years of age, with periods 
occurring every twenty-eight days and lasting four 
to five days with a moderate flow. Years previously 
there had been an episode of inflammation of the 
neck of the “womb,” with a yellowish discharge 
and soreness of the perineum, but without abdominal 
pain or tenderness. Since then there had been a 
slight amount of vaginal discharge in the premen- 
strual and postmenstrual periods. Two days prior 
to admission she began to have a brownish vaginal 
discharge. The last menstrual period occurred 
nineteen days prior to admission and was normal- 

There were no serious past illnesses and the only 
operation was a dilatation and curettage done many 
years previously. 

On physical examination the lungs and heart 
were normal. The abdomen was flat, with board- 
like rigidity and a generalized tenderness, especially 
marked in the upper quadrants. There were definite 
rebound and cough tenderness and right-costoverte- 
bral-angle tenderness. Peristaltic sounds were es- 
sentially absent. A pelvic examination was nega- 
tive except for suprapubic and infraumbilical pain 
on motion of the cervix. Rectal examination re- 
vealed tenderness high up, with a similar referral 
of pain to the suprapubic and infraumbilical regions. 

The temperature was 102.6°F., the pulse 120, 


and the respirations 20. The blood pressure was 


140 systolic, 80 diastolic. 

Examination of the blood showed a hemoglobin 
of 13.5 gm. and a white-cell count of 4400, with 40 
per cent immature neutrophils and 45 per cent 
mature neutrophils. Urinalysis was negative, with 
only an occasional white cell in the sediment. A 
stool guaiac test was negative. The prothrombin 
time was 22 seconds (normal, 17 seconds). The 
nonprotein nitrogen was 30 mg. per 100 cc. The 
blood amylase was 24 and 31 units per 100 cc. on 
two determinations. X-ray films of the chest were 
normal. A plain film of the abdomen showed no 
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appreciable gas in the small or large bowel, but there 
was some present in the rectum. 

Immediate treatment consisted of hydration and 
chemotherapy. By the following morning the pain 
had practically disappeared, but the tenderness 
persisted. This was most marked in the right lower 
quadrant, where there was also muscle rigidity. 
The abdomen remained flat, and the peristaltic 
sounds diminished. There was no longer cough or 
rebound tenderness. On combined rectal and pelvic 
examination a small tender mass was felt high in 
the right vault. The temperature was 99.8°F. ,and 
the white-cell count 12,400, with 94 per cent neu- 
trophils. 

An operation was performed twelve hours after 
admission. 


DiFFERENTIAL D1aGNosis 


Dr. CLAUDE E. WZIcn“: May we see the x-ray 
films, Dr. Hanelin? 

Dr. Joserx Haneuin: A single posteroanterior 
chest film is entirely normal, and I see no free air 
below the diaphragm. There is a Levine tube in the 
fundus of the stomach. The plain abdominal film 
obtained on the same day shows virtually no gas 
in the intestinal tract except for a small amount 
in the rectum and in the fundus of the stomach. 
No abnormal masses can be definitely traced any- 
where in the abdomen. There is the vaguest sug- 
gestion of some soft-tissue fullness within the bony 


pelvis, but no circumscribed mass can be made out 


and no abdominal calcification is visible. 

Dr. Wetcu: As I go over the history there are 
several points that are of great interest. The first 
is that the patient had a nearly irrelevant past his- 
tory. The few things she had had in the far past 
were cervicitis, which might raise the question 
of pelvic inflammatory disease, a dilatation and 
* curettage for a condition about which I am not 
enlightened and that probably was of no significance, 
and attacks of rather short epigastric pains that 
are not too uncommon in the general population 
and that perhaps I can overlook. In the very recent 
past she had an infection of some type — apparently 
acold or grippe. That raises the question of whether 
or not she could have had some obscure medical 
disease that had not yet been diagnosed from the 
information at hand. I cannot make a more definite 
diagnosis than some sort of infection. In the very 

*Associate visiting surgeon, Massachusetts General Hospital. 
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recent past, she had a brownish vaginal discharge, 
which may or may not have been of importance. 

The present illness began very dramatically with 
pain starting in the lower abdomen and rather 
quickly spreading to the remainder of the abdom- 
inal cavity. The colicky pain is, I should hope, a 
lead indicating that there had been some obstruction 
to a smooth-muscle tube — for example, the in- 
testine, the appendix, the fallopian tube or possibly 
the ureter or biliary tree. The last two possibilities 
seem very unlikely, judging from the subsequent 
history. Then immediately after the pain she had 
very severe vomiting and one loose stool. She came 
to the hospital, and the findings on physical ex- 
amination in the Emergency Ward were quite 
surprising. This woman had a generalized insult 
to the peritoneal cavity, an insult that occurred 
very early after the onset of symptoms. The ab- 
domen was flat, with board-like rigidity, and tender 
throughout. The most peculiar thing about it was 
that the tenderness was more marked in the upper 
quadrants. The absence of peristaltic sounds was 
of great significance because that indicated that 
she had some type of peritonitis. The pelvic ex- 
amination was quite negative, and no mention was 
made of the brownish discharge that she was sup- 
posed to have had. The pelvic organs moved well, 
and except for some tenderness in the vault nothing 
else could be felt. Surprisingly, the temperature 
was quite high, and the pulse was quite rapid. I 
assume that at this time none of the physicians 
knew what was wrong and thought it wise to study. 
the patient further. The white-cell count of 4400, 
with neutrophilic leukocytosis, is interesting. I 
do not think I can say any more about it. The 
other laboratory work was not revealing at all. 
The x-ray examination, of course, does not help 
me much except for the vague suggestion of a soft- 
tissue mass low in the pelvis. 

Then as the patient was followed along in the 
course of twelve hours, there was a great deal of 
change. I assume that in that short space of time 
the improvement could not have been due to the 
miraculous action of chemotherapy. After twelve 
hours she had no more pain although she still had 
some tenderness, most marked in the right lower 
quadrant, where there was also muscular rigidity. 
I would assume, however, that the remainder of 
the abdomen was very soft, or the muscular rigidity 
in the right lower quadrant would not have been 
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noted. In other words there was evidence that the 
primary disease lay in the right lower quadrant. 
On rectal and pelvic examinations a tender mass was 
discovered in the right vault. I am always worried 
about the discovery of small, tender masses because 
if one is looking for trouble, one can find it even if 
trouble is not there. It is possible that this was a 
“red herring.” At any rate the uterus still moved 
well, and nothing was found except the mass. The 
temperature had gone down, but the white-cell 
count had gone up. 

One has to make a diagnosis before operation, 
and I am sure this was a “surgical abdomen.” Pa- 
tients have come into the Emergency Ward in the 
past few years with epidemic pleurodynia and 
other peculiar diseases that produced all the signs 
of a perforated viscus. The symptoms have sub- 
sided rapidly, and the patients have not been oper- 
ated on. We have been mystified as to the diagnosis. 
Although we have labeled them with such a term 
as I have mentioned, that does not mean that we 
know anything about them. There are other ob- 
scure medical conditions that might produce this 
syndrome, but I shall assume that this was a “sur- 
gical abdomen.” 

There are a number of diseases to be considered. 
I am not going to talk about all of them by any 
means. I am going to begin by ruling out anything 
wrong primarily with the small intestine or the 
colon. That will simplify the problem somewhat. 
It is quite obvious that if this woman had any pri- 
-mary lesion in the small bowel, such as a twisted 
loop with volvulus, she would have had a strangu- 
lating obstruction. The obstruction would have 
had to occur very very rapidly to produce a board- 
like abdomen when she came into the hospital. 
It would also have been very peculiar for her to 
have undergone this course. She should not have 
improved under observation. A strangulated bowel 
always gets worse. Also, it would be rather un- 
usual for the primary disease to have originated 
in the upper abdomen. 

The possibility of pancreatitis always comes to 
mind. Many patients have McBurney’s incisions 
made because the physician thinks they have 
appendicitis instead of pancreatitis. That diag- 
nosis overlooks quite a number of things, — for 
example, the high temperature at the onset, which 
is very unusual for pancreatitis. It would not ex- 
plain a number of other findings, such as the pale 
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pable small mass. It is conceivable that she had 
a Meckel’s diverticulum with inflammation. That 


type of mass may be palpable by pelvic examina- — 


tion. That is indeed a possibility, — again a rather 
rare one, — but it does not account for the vaginal 
discharge. 

Then there is our old friend, appendicitis. When 
in doubt, diagnose appendicitis was an old dictum. 
Again, quite a number of features were against ap- 
pendicitis in this particular patient. For example, 
the sudden onset of pain and peritonitis would in- 
dicate that she must have had a rupture very 
shortly after onset. If she had a rupture, it is quite 
unreasonable even in these days of chemotherapy 
that she could have improved as much in twelve 
hours as she did. It also overlooks the fact that 
she had a vaginal discharge before operation. The 
appendix is very rarely palpable through the ab- 
dominal wall and very rarely palpable by pelvic 
examination. If I am going to pay any attention 
to the mass in the right vault, it is rather hard to 
accept on the basis of appendicitis — although 
not impossible because appendicitis can do every- 
thing. 

Could there have been some primary pelvic lesion 
that would produce this sudden pain and tender- 
ness? So far as pelvic inflammatory disease is con- 
cerned, the quite negative pelvic examination with 
the exception of the small mass makes the diagnosis 
of pelvic inflammation quite unlikely. Could it 
have been an ectopic pregnancy? At the age of 
forty-nine years, it would be quite unusual. Queerer 
things have happened. The slight vaginal discharge 
and the mass would fit perfectly well. Yet it is 
rather unusual for a woman with an abdomen full 
of blood to improve over twelve hours and to show 
so little evidence of shock. The temperature of 
102°F. when she came in is also unusual. 

Did she have a twisted tube or ovary, with in- 
farction? The colicky pain would not be inconsistent 
with that. A vaginal discharge is possible, assuming 
that the early twist had occurred two days before 
entry, essentially painlessly, with a little bleeding 
from the mucosa, and finally the torsion became 
acute and the severe pain developed. I think that 
is a rather attractive diagnosis although I have to 
disregard the temperature in that diagnosis be- 
cause there should not be any at the onset of the 
disease. 
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Endometriosis is another possibility. Dr. Lang- 
don Parsons some years ago looked up the cases 
of endometriosis here in the hospital and found that 
about a quarter of them had a dramatic onset of 
symptoms that suggested peritonitis. It is possible 
that this patient had a ruptured endometrial cyst, 
with some bleeding. Again, the temperature was out 
of line with that. Furthermore, the pelvic examina- 
tion was negative except for this tiny mass. I 
find it difficult to believe that a patient would be 
so sick from so small an amount of endometriosis. 

I will not go over the more unusual possibilities 
because it would be a waste of time. It seems to 
me that I have found reasons that rule out every 
possible diagnosis, and therefore I have to take the 
one that seems most likely to me. In this particular 
patient I believe the most probable diagnosis is a 
twisted tube and ovary with infarction. 

A Puysician: Can a woman ever be so sick as 
this with mid-menstrual pain? 

Dr. Wricn: I think it is possible if there has 
been a significant amount of bleeding. 

A Puysician: Does that much bleeding ever 
occur? 

Dr. Wetcu: Yes; there can be several hundred 
cubic centimeters of blood in the peritoneal cavity: 
Most of the patients who bleed that much have 
pain in the shoulder from gravitation of fluid. This 
woman had none. 

Dr. Benjamin CastLteman: Dr. McDermott, 

would you tell us the opinion on the ward before 
operation? 
Dau. WILLIAM V. McDermott, Jr.: In the 
Emergency Ward we thought preoperatively that 
this patient probably had a rupture with ectopic 
pregnancy since the rat test was positive for preg- 
nancy, but we were undecided between that and 
a peritonitis from another cause. We aspirated the 
cul-de-sac in the operating room and withdrew 
purulent fluid, so that we finally settled on a rup- 
tured appendicitis with peritonitis. 


Curnicat D1acnosis 
Appendicitis, with rupture and peritonitis. 


Dr. Wetcn’s Diacnosis 
Twisted tube or ovary, with infarction. 
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AnatomicaL D1acGnosis 

Ruptured pyosalpinx, with pelvic peritonitis. 

PatHo.LocicaL Discussion 

Dr. McDermott: At operation the patient had 
an obvious peritonitis localized mainly to the lower 
abdomen from a ruptured pyosalpinx on the right. 
Both tubes were thickened, as with a long-standing 
pelvic inflammatory disease. A supravaginal hys- 
terectomy and bilateral 
were perfor med. 

Dr. CasrLEMAN: One of the tubes was adherent 
to the back of the uterus, and I believe the surgeon 
thought it was easier to remove the tube with the 
uterus than to try to separate the tube and leave 
the uterus. Also, the uterus contained a large 
fibroid. The tubes presented a classic textbook 
picture of pelvic inflammatory disease — one that 
is rarely seen since the advent of chemotherapy. 
The distal two thirds of each tube was bulbous 
and retort shaped, and the tip was sealed off. Pus 
could be expressed from the perforation of the right 
tube, and the left contained similar exudate. Mi- 
croscopically, the walls were infiltrated with many 
polymorphonuclear cells and eosinophils, and there 
was also evidence of old inflammatory disease. 
These infections are usually due to the gonococcus, 
and I believe there was an acute exacerbation or 
perhaps a new infection on the old salpingitis. 

Dr. McDermortr: Do you think it was a long- 
standing, low-grade pelvic infectious disease, with 
an acute exacerbation? 

Dr. CasTLEMAN: Yes. 

Dr. Haneutin: How much free fluid was present 
in the abdomen when you did the cul-de-sac punc- 
ture? 

Dr. McDermott: About 400 or 500 cc. 

Dr. Wetcu: In the days when pelvic infection 
was quite common and the differential diagnosis 
of appendicitis was so hard, the only-test that was 
of any value was the sedimentation rate, which 
was normal with appendicitis but high with pelvic 
inflammatory disease. 

Dr. Jonx T. Quinsy: Was the white-cell count 
of 4400 correct? 

Dr. McDermott: Yes; it was. Another count, 
done on that same day, was 4200. The count done 
just preoperatively had risen to 12,400. 
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“MEDICINE, SCIENCE AND HUMANISM” 


Sin Henry Couen, professor of medicine at the 
University of Liverpool, delivered the presidential 
address before the British Medical Association this 
year on “Medicine, Science and Humanism.” 
These subjects and the homilies that can be based 
on their relations to each other are hardly new, but 
they are of recurring value; like the characteristic 
signals of a lighthouse they must be repeated at 
regular intervals if the purpose for which they are 
intended is to be served. 

Looking back, as it is the fashion of the year to do, 
on the gains and losses of a half century, Sir Henry 
finds that the changing order of medical training, 
research and practice has been the result of two 
main influences — the rapid expansion of knowl- 
edge and technical skills in the sciences, and the 
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evolution of the profession’s ideas of social re- 
sponsibility. At the beginning of the period, he 
notes, man was still regarded as a member of a 
family and of society, “greater than the sum of his 
parts.” The doctor’s view of man represented the 
“holistic” doctrine of the late General Smuts, that 
“the determining factors in nature and particularly 
in evolution, are wholes such as organisms and not 
their constituent parts.” 

The advance of science to the point where a 
scientific age might be labeled as such placed this 
attitude in jeopardy. It made the physician too 
often forget not only “the essential humanity,” 
but that science is not an end in itself. Scientific 
achievements had not been lacking since the Renais- 
sance began — but now science became all impor- 
tant and tended to crowd out that humanism with- 
out which the most perfect mind and body seem 
yet to lack a soul. 

Medical training, medical research and medical 
practice — these are the three mutually indispen- 
sable legs of the tripod of medicine, with the stand- 
ards of medical education, however, determining to a 
great degree the standard of practice. Sound re- 
search is also a result of training, but its quality is 
an independent one, based rather on the innate 
capacity of the individual than on his formal medi- 
cal education. 

Perhaps the strong trend toward scientific per- 
fectionism with its loss of the human side of medi- 
cine has been on the credit side after all, acting as 
a process of purification. For the humanism of 
generations too often lacked the scientific precision 
that is making effective the medical practice of 
today. And now the medical profession itself, like 
the leaders of the British Medical Association, sees 
evidence of a “bridging of the breach” between 
laboratory and clinical investigation as well as be- 
tween all investigation and the art with which its 
results are applied. 

The idea of the doctor as a citizen has gained 
ground as the silk hat and frock coat of Merry 
England’s not-so-merry doctors have been laid 
aside, exposing their former wearers also as human 
beings with more dilemmas than the unshorn idol 
of the Shavians ever dreamed of. There is real 
evidence, wherever one may look, that humanism 
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is reasserting itself and that the doctor, despite 
what he fails to find in medical schools and hos- 
pital laboratories, is emerging again as the physician, 
but capable of leading the scientist also to the 
bedside. 

Sir Henry Cohen, in reaffirming his faith in the 
physician, pays tribute as well to a great American 
poet in quoting the inscription written by its author 
in Emerson’s copy of Leaves of Grass. We have 
not come through centuries, to halt in this land of 
ours. 


sa © Medicine, science and humanism. Brit. M. J. 2:179-184, 


OREGON STATE MEDICAL SOCIETY 
VINDICATED 

As part of a widespread investigation into the 

activities of a number of state and county medical 
societies, culminating in the dramatic invasion of 
the headquarters of the American Medical Associa- 
tion last year, the Oregon State Medical Society 
and eight affiliated county and regional societies 
were accused by the federal Government of viola- 
tion of the Sherman Anti-Trust Act. The conten- 
tion was that these societies had attempted to re- 
strain and monopolize prepaid medical care in 
Oregon, and on this contention legal action was 
based. 
The evidence in the case has been heard, and in 
handing down his conclusions under date of Septem- 
ber 28, 1950, Honorable Claude McColloch, judge 
of the United States District Court of the District 
of Oregon, has held that none of the charges were 
proved by a preponderance of evidence. After 
finding that Oregon Physicians’ Service, a prepaid 
nonprofit organization, has not violated the federa! 
antitrust laws, the judge’s preliminary opinion, 
which is published in the Organization Section of 
the Journal of the American Medical Association 
for October 14, 1950, continues with certain perti- 
nent statements. 

In the first the judge, with considerable candor, 
expresses his doubt that the Government actually 
believes the operations of Oregon Physicians’ Serv- 
ice to be monopolistic. Its two chief competitors, 
he goes on to state, are tremendously profitable, 
skimming the cream off the business and going 
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only into selected areas, whereas Physicians’ Serv- 
ice must go everywhere and struggle under other 
weaknesses inherent in co-operative enterprise. 
As a federal judge he can hardly raise the question 
why the Government chose to enter the suit, knowing 
that it was probably an unjust one; physicians them- 
selves are likely to impute’ to the Department of 
Justice motives that are hardly worthy of so in- 
corruptible a part of the federal system. 

Judge McColloch continued his opinion with 
other important conclusions. Oregon Physicians’ 
Service, he held, is not a conspiracy but an entirely 
legal and legitimate effort by the profession to meet 
the demands of the times for broader medical and 
hospital service. The doctors’ plans, he found, are 
business competition with the privately owned profit- 
making organizations, and as such have been fairly 
and legally conducted. 

The case he characterized as an attack on the 
profession in general, with everything critical of 
the doctors that had been said in it equally applica- 
ble to the legal profession. Voicing a broader philos- 
ophy of this trial of human rights, he continued: 

The World Revolution that we hear about allows no 
place for the professions. All that is principle, dignity, 
the efforts of the ages to create an aristocracy of intellect 

— these are to be destroyed in the interest of “the common 


the society which he is to rule. 

Thus a federal judge, occupying a position of 
great dignity and prestige under the Government 
of the United States, has characterized an action of 
that Government. “Constitutional democracy,” 
he further declared, “‘is not a one-way road. Those 
seeking changes, radical or otherwise, may urge 
them. Those who believe in things as they are or 
who seek to retain them in modified form may 
oppose radical change, without becoming subject to 
the criminal laws.” 


— 


PLAN B 


Massacnusetts Mepicat Service, after long 
and careful study, has introduced to the public its 
Plan “B,” the principles of which were accepted by 
the Council of the Massachusetts Medical Society 


on February 1, 1950. 
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Plan B introduces to Blue Shield a new group of 
service beneficiaries with family incomes of $3000 
to $5000, and a commensurately higher fee schedule 
for participating doctors. Members whose incomes 
exceed $5000 will receive indemnity benefits, as- 
suming the responsibility for the difference, if any, 
between the Blue Shield allowance and the physi- 
cian’s customary charge. The monthly subscrip- 
tion rates will be $1.40 for individual and $3.50 
for family membership. 

Plan A remains much as it has been, with monthly 
subscription rates of $0.90 for individual and $2.25 
for family membership. The “service benefits,” 
under which the participating physicians accept 
the Blue Shield fee-schedule allowance as full pay- 
ment for most of the services covered, are provided 
for individual subscribers with total annual incomes 
of $2000 or less; for families of two whose total 


combined annual income is $2500 or less; and for 


families of three or more with total combined in- 
comes of not over $3000. Indemnity benefits under 
Plan A are still available for subscribers with in- 
comes above those quoted, but since they are sub- 
ject to an additional charge by the physician to 
make up the difference between the Blue Shield 
allowance and his customary fee, it is to their ad- 
vantage to choose Plan B. 

This step, which for the first time anywhere in- 
troduces into a prepayment program the concept 
of the patient’s ability to pay, marks a great ad- 
vance in the Commonwealth in the effective and 
economical distribution of medical care. The prin- 
ciples that it represents provide the only sound 
challenge that physicians can make to the socialistic 
propaganda in favor of the costly and inefficient 
federal handout. The next step, already under 
serious consideration, will be the one whereby the 
cost of catastrophic illness can also be taken care 
of on a voluntary basis. 


FIRST AID, 1950 


ELszwurnx in this issue of the Journal appears 
a cogent restatement of the principles of first-aid 
treatment of atomic-bomb injuries. Although the 
article contains no new or dramatic information 
on what to do first in the event of the disaster it 
represents a synthesis of the available data on the 
subject. The authors, as well as the Committee on 
Emergency Medical Service of the Massachusetts 
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Medical Society, which sponsored the study, there- 
fore consider it worthy of publication. It is pointed 
out that the suggestions will apply until more 
detailed procedural instructions can be drawn up.“ 

First aid, in the context of atomic warfare, pre- 
sents problems different from those encountered 
in any previous conflict. The changes involve not 
only intensified effects of blast, burns and shock 
but also the new considerations of radiation injury 
and radioactive contamination. The suggestions 
for treatment advanced in the article under discus- 
sion comprise the latest information on the subject. 
Thus, under physical trauma the authors consider 
the necessary dressings and measures for the relief 
of burn shock and nasopharyngeal burns. Steps 
to combat radiation injury and radioactive con- 
tamination concern mainly recognition, decon- 
tamination and avoidance of external and internal 
contamination of those not already affected. The 
problem of casualty sorting promises to be on a 
larger scale than that encountered in the civilian 
bombings of World War II and involves a priority 
classification according to the urgency of the need 
for definitive treatment. The instructions presented 
by Warren and Jackson merit the close attention 
of all physicians. 

The implications of the subject are far reaching. 
Plans for first-aid treatment constitute an essential 
part of the steps that must be taken, in the days 
of equivocal peace, to afford protection against 
an attack, possibly striking without warning, on 
an unprecedented scale. No longer can the Ameri- 
can trust his ancestor’s shibboleths of the wide, 
protecting sea and the sheltering sky, since the 
disaster may come from either or both at once. 
First aid, in 1950 and for years to come, implies 
preparation. The procedures outlined should be of 
material aid if the dreaded moment arrives. Mean- 
while, on his knees, man can only beg for courage 
to bear the evils his ingenuity has released. 


One of the most splendid nonentities commended 
to the friendship of an intelligent public, is home- 
opathy. It is a system in whose contrivance is em- 
bodied the quintessence of a Lilliputian ingenuity, 
and which from its minuteness, its flexibility and 
novelty, has extorted the acknowledgment of an 
admirable fallacy. 

Boston M. & S. J., October 30, 1850 


5 
— ́ꝓ ͤ T — 
— 
7 
{ 
* 
* 


Vol. 243 No. 18 


MASSACHUSETTS MEDICAL SOCIETY 


AUXILIARY NOTES 


The following tribute shows what an active 
woman’s auxiliary can accomplish. Directed to 
the Woman’s Auxiliary to the Middlesex East 
District Medical Society by the Chairman of their 
Advisory Committee, Dr. Milton J. Quinn, it ap- 
2 in the September issue of the Middlesex East 

ulletin. 


Greetings and more blessings to our good wives. Why? 
Because they: 


Successfully organized in their first year. 

Are stable structurally and financially at the age of two 
years plus. 

Increased their membership to ninety-two. 

Established important friendships among themselves. 
arned more concerning the chief interests of the Dis- 
trict, State and National medical societies. 

Applied this knowledge in such ways as explaini 
medicine’s position to their lay contacts, also in attend- 
ing legislative hearings, and so forth. 

ted medical and surgical supplies for the needy 
in other countries. 

Aided voluntarily in enrolling Blue Cross and Blue 
Shield candidates. 

Raised $190.00 at one dinner bridge and $120.00 on a 
“traveling basket” for their general project fund. 

Founded and awarded an annual nursing scholarship 
$250.00) intended for a worthy aspirant entering her 

rst year. 

Graced our Centennial with the unforgettable charm of 
their 1850-1950 style show and captured our deep 
interest in their historical exhibit. 

Our infant Auxiliary has already acted as an auxiliary, 
which by definition means to help, aid, or assist. Worth- 
while plans by the score are on its agenda for the future. 
We would be as unwise as ungrateful should we fail to 
recognize and endorse such devoted and valuable support. 


DEATHS 

Brown — Percy — M. D., of Egypt, died on October 8. 
He was in his seventy- fifth year. 

Dr. Brown received his degree from Harvard Medical 
School in 1900. He was a member of the American Roentgen 
Ray Society and a fellow of the American College of Phy- 
sicians, American College of Radiology and American 
Medical Association. 

His widow survives. 


_Cuarron — Joseph R. Charron, M.D., of Turners Falls, 
died on July 19. He was in his eighty-second year. 

. Charron received his degree from Laval University 
Faculty of Medicine in 1895. He was formerly town and 
~ 1 — and a member of the staff of Farren Memorial 

ospital. 
is widow, four sons, one daughter and a brother survive. 


Dunnam — Adeline F. Dunham, M. D., of Cambridge, 
died on September 17. She was in her sixty-eighth year. 
Dunham received her degree from Tufts Col Medi- 
cal School in 1906. 
sister, two nieces and a nephew survive. 


BOSTON MEDICAL LIBRARY 
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BOSTON MEDICAL LIBRARY 


HISTORICAL COLLECTIONS 


Historical material is usually divided into two 
main classes, reference and source material. The 
source material is further subdivided into a number 
of special classes, including medieval and Renais- 
sance manuscripts, incunabula, sixteenth-century 
books, English and Spanish imprints and Ameri- 
cana, and also into some particular classes, such 
as witchcraft, early anesthesia and the books and 
pamphlets of certain persons. The Library is rich 
in both reference and source material, and purchases 
are constantly being made from special restricted 
funds. Three of these restricted funds deserve 
special notice. 

The first was established by Dr. William Norton 
Bullard, a great benefactor of the Library. Dr. 
Bullard traveled abroad yearly and, being his- 
torically minded, purchased books on the Continent, 
especially in Italy and Spain. At first he bought 
medical books of all early periods, including incu- 
nabula and sixteenth-century imprints, Spanish im- 
prints and some early English imprints. Also, he 
acquired books on witchcraft, demonology and 
epilepsy. He gradually limited his buying until 
finally he was interested only in incunabula. In 
1927 he established the Bullard Loan Collection 
of Incunabula, furnishing special bookcases in 
Holmes Hall for its installation. He added largely 
to the collection during the last years of his life. 

A special catalogue! was prepared in 1929, printed 
by the Merrymount Press, and presented to Dr. 
Bullard on the occasion of his seventieth birthday. 
At this time the collection numbered 179 items. 
When he died in 1931 the collection became the 
property of the Library. In his will he gave the 
Library $50,000, without restrictions, for the pur- 
pose of building up the collection by the purchase 
of manuscripts, incunabula and sixteenth-century 

. This provision is worthy of note because 
during his lifetime he would not consider the ac- 
quisition of early manuscripts. This change of 
policy made it possible to make a beginning on the 
formation of a small, representative collection of 
early manuscripts. Dr. Bullard also presented to 
the Library his collection of sixteenth-century books, 
his witchcraft collection and his private reference 
library on nervous and mental subjects. His col- 
lection of the works of the Spanish physician, 
Lobera d’Avila, is unsurpassed anywhere in the 
world today. 

In 1930 the Solomon M. Hyams collection of 
medical and allied Hebraica and Judaica was estab- 


— 
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lished by the gift of $25,000. Early manuscripts, 
incunabula and sixteenth-century books have been 
purchased, as well as modern works. The dates 
of the various books and pamphlets range from 
1200 to 1950. Since both principal and interest 
could be expended, the Hyams Fund is now ex- 
hausted. 

Dr. John Warren, dying in 1928, left $5000 for 
a special fund, the interest to be used for the pur- 
chase of rare and valuable books of anatomic in- 
terest. Dr. Warren had inherited the library col- 
lected by the three Warrens, 1785-1927. Noting 
the paucity of classical texts, he concentrated on the 
acquisition of incunabula of anatomic interest. 
For some years previous to his death, he sought 
the advice of the Library in the purchase of these 
books. As a recompense for this service, he added 
to its collections each year an outstanding book. 

In 1944 a catalogue“ of the manuscripts and in- 
cunabula in the Library was published, listing 726 
items. In connection with the seventy-fifth anni- 
versary of the founding of the Library, a second 
volume of this catalogue is being prepared to record 
the accessions up to June, 1950. During the last 
six years, 14 manuscripts and 54 incunabula, a total 
of 68 items, have been added to the collection. 
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MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 
COMMUNICABLE DISEASES IN 
MASSACHUSETTS FOR SEPTEMBER, 1950 
Résumé 


Disease Serremper Serremmer Seven-Year 
1950 1949 Mepian 
x 1 85 
Diphtheria 7 11 
cd vs 985 942 
Dysentery, bacillary .......... I + 11 
German measles 48 
norrhea 199 292 408 
— — inguinale 1 o* 
„„ „ „„ err ee „ 9 48 145 
Meningitis, meningococcal 3 1 4 
Meningitis, Pfeiffer bacillus 1 1 
Meningitis, pneumococcal... ... 0 1 
Meningitis, staphylococcal ... . . 0 0 
Meningitis, streptococcal ...... . 0 0 
Me n undetermined ...... 4 
eee 173 17 173 
Poliomyelitis 1 131 
let fever n 9 56 138 
18 134 261 
Tuberculosis, other forms x 
Typhoid 1 0 1 
adulant fever 2 
*Siz-year median. 
ComMENT 
The only diseases appreciably above the seven-year median 
were German measles and poliomyelitis. 
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Below the seven-year median for the month of September 
were diphtheria, — measles, scarlet fever, syphilis 
and whooping cou 

Although the 136 cases of poliomyelitis represented a 

rev alence above the seven-year median, the incidence was 
— below the number of cases reported in September, 1949. 
e 5 cases of diphtheria represented the lowest i nce 
reported for the month of September in records of the Depart- 
ment for the past forty-five years. 


Geocrapuicat DistrispuTion or Certain Diseases 


was ed from: | 1; Chelsea, 1; 
Dedham, 1; Everett, 1; Wellesley, 1; — 

Dysentery, bacillary, was reported from: Northampton, 5; 
Worcester, 6; total 


from: Ayer (Ft. 
n, 1; Weymouth, 1; 


ngton awam, | 

Auburn, 
Bellingham, 
ar 1; Beverly, 1; Billerica, 1; Bonen, Bourne, 1 i 
Broc ton, 1 oe ine, 3; Cambri Ei. 


rksbu 
Danver 1; Dracut, 1; 
all River, 2; — 
1; Haver 


Rab f 

7; e ; ford 2; M Melrose, 1; 

atick, 1; Need am, 1; Newton, 9; oon, Ad 

field, 8; Ply 

Richmond, 


H epatitis, infectious, was reported from: Amherst, 1; 
Walpole, 1; total, 2. 
Lymph ocytic choriomeningitis ie | reported from: Nor- 
West — 
meningococc from: Foxboro, 1; 
Milford, 1; West Spri I; ‘toed 3. 

Meningitis, Pfeiffer acillus, was reported from: Lowell, 1; 
tota 

Meningitis, pneumococcal, was reported from: Quincy, 1; 
Woburn, 1; total, 2. 

Meningitis undetermined, 
Devens), 1 ; Boston, 1; 1 
total, 

Poliomyelitis was reported from: Abi 
ury, I; Andover, a; 
Ayer lee.’ Devens), 1 


Franklin, 2; 
4 Hinsdale, 2; 


urn, 1 
* Salmonellosis’ was 2 from: Belmont, I; Cambridge, 
8; Worcester, I; total, 
Septic sore throat was reported from: Boston, 5; Medford, 
1; Quincy, 1; total, 7. 
etanus was reported from: Chelsea, 1; sary! 1; total, 2. 
Trichinosis was reported from: Braintree, 1 itchburg, 1 1; 
Malden, 4; Watertown, 1; total, 
Tularemia was reported from: Barnstable, 1; total, 1. 
Typhoid fever was reported from: 1; tot 
Undulant fever was reported from: Camt 1; total, I. 


“MILK FACTOR” IN MAMMARY CARCINOMA 


To the Editor: The two articles on the “milk factor” in 
mammary carcinoma that appeared in the September 7 issue 
of the Journal present data of great interest concerning this 
complicated problem. However, I should like to question 

ollowing statement made by Berner in his ress re- 
port: “In the first place, infants fed with prepared cow’s milk 
or with commercially available substitutes or human milk 
can be raised with no increase in mortality.” It would not 
seem advisable to be so definite in this matter, since the 
metabolic effects of the feeding of cow’s milk on the human 
infant are as yet incompletely understood. It has recently 
been observed that certain cases of megaloblastic anemia of 
infancy (Pediatrics 4:269-276, — 2 1949) and tetany 
of the newborn (Pediatrics 5: 228-240, February, 1950) may 
be causally related to the ingestion of cow’s milk prepara- 
tions. In addition the latter workers described parathyroid 
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rr in newborn infants fed cow’s milk, the long-term 
ects of which remain to be investigated. —1 1 - 
tant new development has been the demonstration by — 
paper chromatography (Lancet 1:716, April 15, 1950) that 
there are very great differences in amino acid excretion be- 
tween babies fed breast milk and those fed cow’s milk. It 
88 we are only on the threshold of knowledge in 
Ee 


LytrI.G 
Maryland vrr ARDNER, M.D 


_ “MILK FACTOR” IN HUMAN CARCINOMA 


To the Editor: Dr. Horne’s study on the subject “The 
Milk Factor’ in Carcinoma of the Human Breast: An analysis 
of 88 cases” (New Eng. J. Med. 243:373-375, 1950) is interest- 
ing because of the results obtained and because of the sim- 
plicity of his approach. 

Critical appraisal of the answers given by the patients’ 
mothers makes one doubt the validity of the conclusions 
based on them. Should one accept at face value the state- 
ment of one of the mothers that nursing had been restricted 
to one of a set of twins? How safe is it to assume that in spite 
of a ious painful nursing experience of another mother 
she did not once again try to nurse the infant in question 
poy in vain, and forgot this unpleasant ex rience? 

s there not also the possibility that the infant when held 
by the mother came in contact with small amounts of breast 
milk by way of soiled clothing or soiled hands? 

It is difficult to see how any valid conclusions can be reached 
except as Horne proposes, by attacking “the problem from 

a large group presently newborn infants a wi 
them into the later decades of life and so forth.” 2 


E. J. E1cuwatp, M.D. 
Cancer Teaching Program 
University of Utah School of Medicine 


Note: Horne’s conclusion seems sufficiently conservative 
— namely, “it appears that a woman may develop cancer 
of the breast without ever having received any human breast 
milk.” This modest surmise, as pointed out in the accom- 
panying editorial (p. 391), is based on the determination 

with reasonable certainty” that 9 of 88 women with cancer 
of the breast had never received any human 2 One case 


alone would justify the cautious inference.— Ep. 


Multiple Sclerosis and the Demyelinating Diseases: Proceedings 
2 the Association, December 10 and 11, 1948, New York. 
8°, cloth, 675 pp., with 153 illustrations and 124 tables. 
Baltimore: Williams and Wilkins Company, 1950. $12.00. 
(Research Publications, Association for Research in Nervous 
and Mental Diseases, Vol. XXVIII.) 

Of all the structural diseases of the nervous system, mul- 
tiple sclerosis is the most challenging. Widely disseminated, 
particularly in cold, damp — 1. with striking gross 
pathological signs, clearly depicted by Charcot in 1869, this 
type of demyelinating disease has received much attention 

since the Association for Research in Nervous and Mental 
Disease surveyed it, in 1921, at the second meeting of the 
research group. Now, in 1949, the same organization bri 
the score up to date in an informative volume, covering the 
many aspects of multiple sclerosis. In 40 chapters, qualified 
investigators discuss the problems of geographic distribution, 
— 2 vascular changes, the chemical aspects of the myelin 
sheath, clinical problems and treatment. Some progress is 

in the twenty-eight-year interval — mostly nega- 
tive. Many believe at the present time that multiple sclerosis 
is not an infectious or deficiency disease but “an allergic 
response to the parenteral administration of toxins or of 
organ extracts,” as noted in the summary —a statement 
that well expresses the almost complete ignorance of the 
cause of multiple sclerosis. The book, like the previous vol- 
umes of this series, is well issued, with a valuable cumulative 
bi aphy and an adequate index. No medical library 
can afford to miss this number of the proceedings of the As- 
sociation, and, if possible, all previous volumes 
obtained. Unfortunately, 22 are out of print. 
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NOTICES 


BOSTON CITY HOSPITAL HOUSE OFFICERS’ 
ASSOCIATION 


A meeting of the Boston City Hospital House Officers’ 
Association will be held in the Hospital on Tuesday, Novem- 
ber 7, at 7 p.m. Dr. Charles P. Bailey will speak on the sub- 
ject “Surgical Treatment of Pulmonary Stenosis.” 

obert E. Gross and Dwight E. Harken will lead the dis- 
cussion. 

All physicians and medical students are invited. 


GREATER BOSTON MEDICAL SOCIETY 


A meeting of the Greater Boston Medical Society will be 
held in the Beth Israel Hospital Auditorium on Wednesday, 
November 8, at 8:15 p.m. 

Dr. Charles F. Geschickter, of Washington, D. C., will 
speak on the subject “Practical Considerations of Breast 

umors, Benign and 1 His Paper will be dis- 
= y Dr. Reuben B. Davidoff and Dr. Grantley W. 

aylor. 


BOSTON CHAPTER OF AMERICAN FEDERATION 
FOR CLINICAL RESEARCH 
A meeting of the Boston 1 of the American Federa- 
tion for Clinical Research will be held in the amphitheater 
of = Peter Bent Brigham Hospital on Monday, November 6, 
at 8 p.m. 


ProGRamM 

The Physiologic Detection of Mitral Insuffi . Drs. 
Richard in, Benjamin M. Lewis, Florence W. Haynes 

and Lewis Dexter. 
Utilization of Conjugated Folic Acids Patients with 
Pernicious Anemia in Relapse. Drs. R. F. Schilling and 

Castle 

ulant. Drs. 


Studies on a ee Heparin-like Anti 
Fred Stohlman, Charles Crow and William C. Moloney. 

Testosterone Therapy of Metastatic Adenocarcinoma of 
Thyroid, with Remission: Case report. Drs. Henry M. 
Lemon, Iver 8. Ravin, Joseph F. Ross, John H. Sisson and 
Thomas J. 

Effects of ACTH on the Pathologic Physiology and 
Clinical Course of the Nephrotic Syndrome in Children. 
Drs. Jack Metcoff, Weston Kelsey and Charles A. Jane- 


way. 


SOUTH END MEDICAL CLUB 

A luncheon-meeting of the South End Medical Club will 
be held at the headquarters of the Boston Tuberculosis Asso- 
ciation, 554 Columbus Avenue, Boston, on Tuesday, Novem- 

1, at 12 noon. 

Dr. Robert E. Farrand, assistant surgeon at the Peter 
Bent Brigham Hospital and teaching fellow in su at 
Harvard Medical School, will speak on the subject “Various 
Aspects of Thoracic and Cardiac Surgery.“ Colored motion 
pictures of constrictive pericarditis will be shown. 

All physicians are cordially invited to attend. 


NEW ENGLAND DIABETES ASSOCIATION 


The New England Diabetes Association will hold a “Dia- 
betes Fair” on November 13 and 14, from 11 a.m. to 10 p.m. 
at Horticultural Hall, Boston, in connection with Nation 
Diabetes Week. The pur of this Fair is to stimulate in- 
terest in diabetes and to 7 discover the 1,000, patients 
with unknown diabetes in this country. Dr. Harry Blotner 
is chairman of the Diabetes Detection Committee of the 
New England Diabetes Association. 

An informative program of interest to the public, social- 
service workers, dietitians, medical students and physicians 
has been arranged. : 

The showing of motion pictures on diabetes and drug 
medical and dietetic displays are all part of the Be 
program. Dr. Hugh Wilkerson will display the Clinitron, 
and its practical use will be demonstrated by blood-sugar 
determinations on people attending the Fair. Urine sugar 
testing facilities will also be available. 


Baltimore, 
JJ 
BOOK REVIEW 
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On Ir November 13, at 8 p. m public 
meeting will be held at Horticultural Hall at Which e diabetes 
will be discussed. Dr. Alexander Marble will preside. The 

akers will be Dr. Leonard Carmichael, president of Tufts 
Col lege, Dr. Elliott P. Joslin, of the New England Deaconess 
Hospital, Dr. Reed Har the Massachusetts General 
Hospital and Dr. David Hurwitz, of the Boston City Hospital. 


SPRINGFIELD ACADEMY OF MEDICINE 
A meeting of the Springfield 5 of Medicine will be 
held at the Woman's Club Building, 43 Spring Street, on 
Tuesday, November 14. Dr. Erich Lindemann will speak 
8 a. subject “Some Recent Advances in Psychosomatic 
icine.” 


SOCIETY OF AMERICAN BACTERIOLOGISTS, | 
NORTHEAST BRANCH 


The fall meeting of the Northeast Branch of the Society 
of American Bacteriologists will held in the auditorium 
of Boston University School of Medicine, 80 East Concord 
Street, ton, on November 
beginning at 4 o’clock, will be devoted to original contribu- 
tions in the field of microbiology. After — hwy E. S. 
Murray, associate professor of microbiology, Harvard School 
of Public Health, will report on his studies on Brille s disease 
in Yugoslavia during the past summer. 

inner reservations > ay be made with the secretary, Dr. 
Genevieve You Boston — 81 675 Commonwealth 
Avenue, Boston, b. ‘ore November 13. 


FELLOWSHIPS IN PUBLIC HEALTH 
The New York State Department of Health announces 
the availability of fellowships in public health for a 
one to two years and providing for residency training as 
well as for a postgraduate academic year in a school of pub- 
lic health. The stipend is $2400 to $4200 a year, depending 
on the type oft training provided 
Applicants must be graduates ‘of medical colleges approved 
by the American Medical Association or of foreign medical 
s whose graduates have been recommended by the 
American Medical Association for consideration on the same 
basis as graduates of approved medical schools in the United 
States, and must have completed at the time of 28 
the ee = | at least one year’s approved internship. 
must be eligible for license to practice medicine in New You 
State and should be interested in and eligible to enter public- 
oe service in New York State upon completion of the 
wship 
poe and further information may be obtained 
from Dr. Franklyn B. Amos, director of professional train- 
ve ew York State Department of Health, Albany 1, New 
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November 1-29. ngfield Hospital. Page 679, of October 26. 
Novemper 5 ann 12 fer the Study A Arteriosclerosis. 


170, of July 

b I * n Chapter of American Federation for Clinical 
Nerve 6 6-8. New England Postgraduate Assembly. Hotel Statler, 
— 6-9. International Medical Assembly. Page 548, issue of 
Novemser 7. Boston City Hospital House Officers’ Association. 
_ Novenpen 8. 1 Englaod Society of Physical Medicine. Page 680, 

Novemper 8. Greater Boston Medical Society. Page 721. 
Novus 9. The Psychoneurotic — A Pest or a Patient. Dr. 
mas. Pentucket Aaasclation of ‘oun sicians. 8:30 p.m. Haverhi 
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States. 
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ovemBer 20. Hartford Medical Page issue of October 26. 
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27. Hospital Obstetric Round -Table Con- 
ference. Page 629, i 
Novewpen 28. Norfolk District Medical Society. Page 629, issue of 
Decemsper 4. Hartford Medical Society. Page 680, issue of October 26. 
Decemper 7-9. New York State Society of Anesthesiologists. Page 
582, issue of October 12. 
5.6 Gerbe — Federation for Clinical Research. Page 680, 


issue of 
Decemper 18. Hartford Medical Society. Page 680, issue of 
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wi . 3. Hampshire District Medical Society. Page 170, issue of 
22. Lying-in Hospital Obstetric Round-Table Con- 
Ide. Norfolk District Medical ue Page 629, issue of Octo- 


Nn 31. American 282 rgery (see Kappa 
a Award for Research in Orthopedic 122 er. 


13. New England Society of Anewthesiologists, Page 512, 
0 27. Norfolk District Medical Society. Page 629, issue of 
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Mancn . Nortek District Medical Society. Page 629, issue of Octo- 


Arnis 9-13 wy hy ans. Page 296, issue of June 15. 
Aran 10. New England Anesthesiologists. Page 512, issue 


1 * 24. Norfolk District Medical Society. Page 629, issue of Octo- 
May 8. New England Society of Anesthesiologists. Page 512, issue of 
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